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Eighteen-Inch Shaper. 





We present on this page an illustration of 
a shaper which possesses some notable 
features, especially in the combination of 
the Whitworth quick return and the slotted 
lever, by means of which the rapidity of the 
backward stroke is practically doubled as 
compared with what it would be, if either 
one of the ‘‘quick return” devices were 
used by itself. At the same time, by proper 
location of the various centers of motion, an 
unusually uniform motion is obtained dur- 
ing the cutting stroke. 

There is an outside index which shows 
what stroke the ram will make, and this is 
set by the hand crank seen at the right of 
the column ; the hand wheel seen in con- 
junction with it clamping the parts in 
place when set. 
made that it can be readily adjusted to com- 
pensate for wear. 

By the small hand wheel seen on top of 
the ram a pinion is turned, this pinion 
engaging with a rack, and thus the block to 
which the connecting link is attached is 
moved along the ram for adjustment, and 
vais can be done when the machine is in 
motion. 

Reference to the engraving will show 
that the shaper possesses other features of 
modern practice, including a box table with 
facilities for fastening vise to the side, if 
necessary, and the box can also be removed 
and work or special fixtures attached direct- 
ly to the saddle. 

There is a four-speeded cone for a 2}- 
inch belt, and with the double friction 
clutch countershaft eight speeds are pro- 
vided for. 

.The machine planes 18 inches long, 20 
inches wide and 15 inches high. The ram is 
42 inches long, 8} inches wide, and has a 
bearing in the column of 26 inches, Vise 
has jaws 11 inches wide, 2} inches deep, and 
they will open to 8} inches. The down 
feed of the tool is 6 inches. The shaper 
weighs 2,000 pounds, and is made by the 
Mark Flather Planer Co., Nashua, N. H. 
*<—_>- ——— 

Electric Lighting by Wind-mill Power. 





A correspondent recently inquired about 
apparatus for electric lighting by a wind- 
mill, and it might interest readers to learn 
somothiug of what has been done in that 
direction. 

A mechanic who has not made a special 
study of electrical machinery has only the 
indefinite idea that a dynamo is a machine 
which, if driven by some kind of power, 
will make electricity. He has learned that 
there is such a thing as a storage battery or 
accumulator, which is something that can 
be filled full of electricity from a dynamo, 
and which can then be kept on tap, so that 
{t can be used when wanted for electric 
lighting or running motors. He, of course, 
Knows what a wind-mill is, and it is the 
Most natural thing in the world for him to 
think that, as wind does not cost anything, 
all that is required is to hitch the wind mill 
to the dynamo, and the dynamo to the 
Storage battery, and then he can tap that 
and have his lights for just next to nothing. 
This has been done several times by differ- 
ent people who had the money and the 
to make the plan a success, and, 
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The slotted lever is so’ 


although it is an electrical and mechanical 
success, it has not, I believe, reached the 
commercial condition wherein such a com- 
bination, complete and ready for use, is 
offered to the public. 

The difficulty at present is the high first 
cost, and the cost of maintenance. At the 
light end of the problem the requirements 
are very rigid. The electric current must 
be ready to use any time when needed, the 
supply of electric current must be constant, 
and its force must not vary over two per 
cent. from the normal. 

At the other end of the problem exactly 
opposite conditions are found. According 
to observations made by the U. S. Signal 


magnet, the cylinder being covered by 
wires in which the electric force is to be 
produced. Its action may be compared to 
that of a revolving fan or blower, such as is 
used to force air intoa cupola. If the dis- 
charge opening of the fan is closed while 
running, it does not discharge any air, but 
it does produce a pressure, which at a 
constant speed does not vary, but by vary- 
ing the speed the pressure may be varied. 
Electric pressure is measured by a unit 
called a volt. A dynamo, similar to a fan, 
if run at a constant speed, will generate a 
certain electrical pressure in the wires on 
the cylinder. 

If a fan were discharged into a pipe 
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EIGHTEEN INCH SHAPER. 


Service, the average velocity of wind ob- 
served at 14 different stations was equiva- 
lent to 16 miles per hour for 8 hours per 
day; but, although the time per day is a 
large average, both the hours and velocity 
are so variable, that the size of accumulator 
required costs more than double the cost of 
the dynamo. 

To see the further difficulties involved, it 
will be necessary to erplain briefly the 
character of electric action, in a way that 
the novice can comprehend it. 

It was discovered that by moving a wire 
past the pole of a magnet it produced an 
electric force in the wire that would cause 
a current of electricity in it if the two ends 
ef the wire were connected, so that there 
was a complete circuit or path forit. Ina 
dynamo the same thing is done by having a 
cylinder revolved between the poles of a 


which led around and entered at the air 
inlet of the fan, it would form a complete 
circuit for the air, so that the same air 
would be used repeatedly. Similarly in a 
dynamo when the two ends of the wire on 
the revolving cylinder or armature are 
united together, this completes the electric 
circuit, and the current continues to flow as 
long as there is any pressure. If the wire 
is broken or opened by a switch the current 
stops, and this corresponds to a gate or 
valve in the fan pipe, which on being shut 
stops the air from flowing through the pipe. 

The operation of a fan is not perfectly 
analagous to a dynamo, for there {is no 
actual flow of electricity along the wire, 
but it is supposed to be transmitted by 
vibrations similar to the way light and 
sound are transmitted through space. 

The rate of transmission of an electric 





current is measured by a unit called an 
ampere. 

The rate of flow of air through the fan 
pipe may be measured by taking the cubic 
feet of air passing per unit of time, and 
knowing the pressure, it is easy to tell the 
amount of power transmitted. In a dyna- 
mo, if the pressure in volts, and the rate in 
amperes are known, then the power trans- 
mitted is calculated from this. These two 
electrical units are arbitrary quantities es- 
tablished for convenience in measuring and 
calculating electrical forces, and their rela- 
tive size compared to a horse-power is such 
that it takes 746 volt-amperes to equal one 
horse-power. Or to make it plainer, if 
there is 100 volts pressure, there must be 
7.46 amperes velocity to equal one horse- 
power; that is, the volts x amperes must 
always equal 746. The voltage of a dyna- 
mo may be varied by changing the speed, 
or by changing the strength of the mag- 
nets, 

When a dynamo is driven by a wind-mill 
the speed will vary between wide limits, 
and unless some method of regulation is 
used, the voltage will vary with the speed. 

An accumulator is made up of a number 
of secondary chemical cells connected to- 
gether, and the number of cells needed 
depends on the voltage required. 

For incandescent lamps in a building 
where cost of wire is at most a small item, 
50 volts is commonly used, and this requires 
about 20 to 24 cells, according to kind used. 

The dynamo which charges this must not 
decrease in speed enough to allow the 
pressure to fall below 50 volts, for if it 
does, a current will commence to flow back 
from the accumulator through the dynamo. 
This is caused by the voltage of the ac- 
cumulator, which remains near 50, and if 
the dynamo falls below that then the ac 
cumulator forces a current back through 
the dynamo. On the other hand, if the 
speed of the dynamo increases very much, 
the voltage gets so high and the accumu- 
lator is charged so rapidly that it unduly 
heats the cells, causing waste of chemicals, 
and possible injury to the plates. Between 
these limits only can it be used, and to ac- 
complish this there must be provided au- 
tomatic circuit breakers to stop the current 
at these extremes, and connect it again 
when the speed gets within the limits. 
Another way used to obviate the difficulty 
is to vary the magnetism of the dynamo 
fields in proportion to the speed changes, so 
as to keep the pressure constant. This 
requires a special dynamo, with magnets 
and windings sufficient to give the poles the 
greatest magnetic intensity at the slowest 
speed, and the result is that when running 
at the maximum speed the strength of the 
poles must be at the minimum, and they are 
much larger than is needed at that speed. 
It is also possible to use some sort of differ- 
ential speed arrangement that would keep 
the speed of the dynamo constant while the 
wind-mill varied. 

With any plan used it is necessary to 
have the automatic circuit breaker that will 
open the circult when the lower limit of 
dynamo speed is reached, and no matter 
how low this limit may be fixed at, it 1s 
still necessary, for the wind-mill sometimes 
stops. 

No matter what arrangement is adopted, 

















2 


it is apparent that there is quite a lot of 
mechanism needed which is not only some- 
what expensive, but also requires consider- 
able attention to keep it all in good working 
order. 

For an outfit for 6 lamps of 16-candle 
power each, used 4} hours each day, which 
is equal to 27 lamp hours, it will require 
nearly one horse-power. The cost of this, 
complete, will be from $500 to $700, ac- 
cording to quality of apparatus, and lo- 
cation. 

Taking the interest on investment, de- 
preciation, oil and attendance, the expense 
for each lamp per hour will be from 3 to 1 
cent, and any one knowing how many 
lamps are wanted, and the time they are 
required to be in use, can easily figure out 
whether they wish to enjoy the luxury of 
electric light made by free wind. For a 
plant of 60 to 80 lights, the economy is 
about 50 per cent. better. 

No doubt in time some of the obstacles 
will be overcome, but that is the present 
condition of affairs, and it explains why it 
is that nobody is doing a rushing business 
supplying outfits of this kind. 

There are petroleum or gasolene engine 
builders who will guarantee their engines 
to develop a horse-power per hour for 1 
cent, and.as no accumulator would then be 
required, it would be fully as cheap as wind 
power. BELL CRANK. 

ee ae 
Spacing Holes— III, 
By Easy Way. 

As to the ‘“‘ micrometer” face plate with 
two movements at right angles to each 
other, if it were made to cover much of & 
field, say, 6 inches square, it could hardly 
go on a face plate smaller than 18 inches, 
probably not less than 20 inches diameter ; 
and I think it would be easy to write 
charges footing up to a thousand dollars 
against such a job before it could be relied 
upon to locate holes inside of a thousandth 
limit on the diagonals; and I do not expect 
to see such a tool in general use. Asa pos- 
sible substitute for the ‘‘ micrometer” face 
plate, I suggest a face-plate spacing fixture 
to be used in connection with plug gauges, 
all as shown in Figs. 20 , 21, which may pos- 
sibly prove acheap and useful tool. It is 
new to me, though, of course, it may be 
known to others. 

It is eonvenient to have a micrometer 
read to both the binary and decimal divis- 
ions of the inch for shop use, and the spac- 
ing screw should be as coarse a pitch as can 
be well used for the sake of speed. Eight 
per inch is the natural pitch for binary 
divisions, and 10 per inch for decimal divis- 
ions. If an8 per inch screw is used, the 
index circles would have 80 and 125 spaces 
respectively ; 5 isthe greatest common di- 
visor of 80 and 125, hence there would be 
only 5 coinciding lines of the two indexes, 
and these ; of the circle spaces would repre- 
sent ,,° nut advance, which is not the 
most favorable division of the inch for di- 
rect even translation of the micrometer 
readings from the binary to the decimal 
system. But the 80 index circle would read 
Sths, 16ths, 82ds, 64ths and 128ths on the 
even lines, and a single space of the index 
would read 5 of ;’, which makes an ex- 
cellent binary division of the inch of nut 
advance ; the 125 space index circle would 
read in thousandths for each space, of 
course, 75 Of 4 = qs0- 

With a 10 per inch screw, the index 
circles would have 80 and 100 spaces, and 
each space of the 80 circle would represent 
ato Of an inch nut advance, and 50 spaces 
revolution of the index would give ," nut 
advance ; one turn of the index would give 
fy’ + s’o”, and this latter fraction equals 
ay’ = $ of y'’ nut advance, which is an 
awkward division for numbering on the 80 
index circle. One turn of the 8 per inch 








screw would give 4’ nut advance for the 
binary reading, and 0.125’, or 1} tenths for 
the decimal reading, which is much more 
convenient for the index numbers, as the 
5 index lines common to the 80 space and 
the 125 space circles of graduation could 
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then be each numbered 25 on the thou- 
sandths index circle as they would represent 
0.025’ nut advance, and the 80 circle could 
be numbered ,/, at each tenth division, and 
cut with a long fifth line, between which 
would be the index for ;3,’’ of nut advance, 
while the common zero line for the two in- 
dex circles could be numbered 04 and 0,4 
for the respective circles. It therefore ap- 
pears that an 8 per inch screw gives the 
easier index readings, and as it is quicker in 
action than the 10 per inch screw, the use 
of the 8 per inch screw would appear 
correct. 

It is, of course, essential to establish and 
maintain an unvarying end position for 
both screw and nut, and it is also desirable 
to leave the non indexed end of the screw 
free; this requirement at once suggests the 
wedge, as the split nut and clamping screw 
give adefined wedge retained position to the 
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marks scribed off the edge of the spacing 
fixture frame as follows, viz., first turn up 
a plug in the lathe spindle center, say, 4 
inch diameter, pivot the fixture on the face 
plate, swing the edge of the fixture up 
against the plug, and scribe the first index 
mark, 1, along the edge next to the plug. 
With the fixture set on this mark, the cen- 
ters of holes bored in work set on the edge 
of the fixture will obviously be + inch from 
one edge of the work. Then with the }+- 
inch plug gauge interposed between the 
center plug and the edge of the fixture, 
scribe a second line, 2, bringing the edge of 
the fixture 4 inch from the center of the 
lathe spindle; by use successively of plugs 
up to 1 inch diameter, index lines up to 
1} from the spindle center can be scribed 
on the face plate, and this would work a 
block 24 inches wide to the center; turn up 
a plug in the lathe spindle center 24 inches 
diameter, and using the plugs as before, 
scribe index lines + inch apart, or 4 
inch apart, as may be desired, again up 
to that indicated by the inch plug 
gauge, and with the fixture set at the 
final line, a block 44 wide could be 
worked to the center. These lines 
diverge at the end away from the fixt- 
ure pivot, and can be divided in half 
distances very accurately by the divid- 
ers, and numbered to give sixteenths of 
work width from the center of the hole 
bored. 

To use this spacing fixture, clamp 
the work to the face plate, and bore 
the first hole in a suitable location, 
either using the fixture to get the edge 
distance, or ‘‘ indicating ” a center punch 
mark for the location of the first hole, 
bore, or bore and grind the hole to 
exactly fit a standard plug; then swing 
the edge of the spacing fixture, pivoted 
to the face plate, up to the edge of 
the work, and secure it there with the 
swinging end clamp screw B (the fix- 
ture is slotted for 1 inch variation on 
the clamping screw, and the clamping 
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Fig. 20 
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nut if the screw have a V or standard thread, 
and a single cone journal for the screw, 
with a pinching screw, also locates the 
screw position endwise definitely with ref- 
erence to the frame of the spacing fixture. 
And as this fixture must be delicately used 
to make its results at all reliable, milled 
heads are sufficient to turn the clamping 
screws. Not only must the nut be secured 
to the screw, and the screw to the frame, 
but the nut must also be secured immovably 
to the frame of the spacing fixture. This 
result is also obtained by making the nut 
slide on two V-ways formed in the frame, 
as shown in the drawings, so that the nut 
clamping screw serves both to bind the nut 
to the screw and to the frame by the one 
movement, as shown in Fig. 21. The top 
of the nut is fitted with a box seat and three 
milled head screws to retain and secure the 
plug hole plates A, which must contain all 
sizes of holes from, say, an inch down, as 
the limited size of the face plate of a tool- 
maker’s lathe, not exceeding about 16 
inches in our American practice, will not 
make this device available for a series of 
holes much above 1 inch diameter. The 
face plate is provided with a series of index 


screw holes are 1 inch apart in the face plate, 
so that all positions can be covered), then 
slip a plug plate A into the seat in the fix- 
ture, and adjust it with the index screw and 
the holding screws until the plug will pass 
perfectly through the plug plate into the 
bored hole in the work; take a reading of 
the screw index, then loosen the work, and 
move it along on the edge of the fixture 
with the index screw the required distance, 
clamp the work, remove the plug and plug 
plate, and proceed with the next hole. 

I think that, given a good 16 inch lathe, 
a block 8 inches extreme length could 
be bored with a straight row of holes hav- 
ing considerably less than one-thousandth 
variation in their center to center distances 
in careful hands Perfect cleanliness and a 
delicate touch would be needful, but as 
correctly spaced holes are often called for, 
and as this fixture is comparatively simple, 
it may be found of use. As I said, it is new 
to me, though it may be well known to 
others. 

The extreme thickness of the work would 
be from the face plate out to the inside of 
the plug plate, and the work would need to 
be blocked out with parallels on the face 
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plate to almost touch the inner side of the 
plug plate, so as to have as little space ag 
possible between the plug plate and the 
work at the time the plug is passed throug) 
the plate into a finished hole preparatory to 
spacing for the next hole. 

It is well to say here that few machinists 
have ever handled a set of accurate lug 
and ring gauges, and that it is quite ot of 
the question to use such precise instry. 
ments in ordinary shop practice, even jf 
their precision would endure under constant 
service. It requires a good deal of prac. 
tice to enter a plug gauge in a ring w hich 
really fits it, and it is no unusual occurrence 
for a perfectly fitting plug and ring 0 be 
returned to the makers with the assertion 
of some master mechanic or foreman that jt 
is impossible to put the plug into the ring. 
All plug and ring-gauged machine fits are 
consequently over and under size, and 
positively accurate sizing is unknown jp 
ordinary shop practice. I make these state. 
ments here as otherwise what I say might 
lead those who are well informed to think 
me ignorant, and might also lead the many 
excellent workmen who are not familiar 
with really good plug and ring fitting to 
think that it is needful only to have a set of 
perfect plug and ring gauges to do perfect 
work. Such is not the case. A perfect set 
of plug and ring gauges is seldom or never 
turned out by any maker whatever, and a 
set of plug and ring gauges which are close 
to right, are of use only as ultimate stand 
ards of comparison; they are not fit for 
shop use atal]. A plug and ring gauge for 
shop use must be so far from corresponding 
in diameter that the plug will enter the 
ring dry, when both are clean, or with no 
more lubrication than is due to wiping with 
clean fingers, which are really never clean, 
and leave a film on everything they touch. 
A plug and ring for shop use must also 
vary so much in size that they will go to- 
gether at slightly varying temperatures, 
and so much that the plug can be placed 
in the ring and left there without any 
danger of sticking fast. It is because of 
this indispensable lack of accuracy in plug 
and ring gauges for shop use that a sensi- 
tive touch must always be the ultimate 
indispensable factor in close work. The 
closest fitting must always continue to 
be exactly what it was before the day of 
accurate ‘‘ dead to size” shop measurements, 
a matter of touch, in which the fingers of 
the workman estimate small fractions of a 
thousandth of an inch difference in sizes. 
I am not sure of the very latest shift of 
opinion among the highest grade workmen, 
but I believe I am safe in saying that an 
old-fashioned pair of spring calipers can be 
found in daily use in the hands of the fine 
plug and ring gauge makers, and that in 
their sensitive fingers the spring calipers 
detect differences as certainly as any tool 
ever used, and much more readily than any 
other. 

Hence in the plug block shown in Fig. 20, 
the holes to receive the plugs must be over 
size, so that the ‘‘ standard” or shop 
“standard” plug will slide freely in its 
corresponding hole in the block, and it wil! 
always be needful to depend solely on 
delicacy of touch for any close approach to 
accuracy in hole spacing by the use of such 
a face-plate fixture as is shown in Figs. 20, 
21. 

The section, Fig. 21, shows how the single 
binding screw tapped in the slide jaw is 
arranged to tighten the slide on the frame 
Vs, and also on the micrometer screw by 8 
single action. 
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Plates of Uniform Strength. 





By ALBERT E. Guy. 
SECTION 9—CONTINUED. 
Third method.—The reaction of the sup 
port of the plate is (Fig. 15): 
P=t R* p. 


The bending moment about a circum/er- 
ence of radius 7 may be expressed as (0: 


lows: 


(79) M= Pil—Q 


The center line of gravity of the load--8* 
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found in paragraph 2—is a circumference of 
radius = 0.7071 R. The maximum bending 
moment is produced about this line, for it 
is the application in place of the resultants 
of the forces acting on the plate (see para- 
graph 8). 

A diametral section of the plate looks like 
a longitudinal section of a beam supported 
at the ends. If we represent the resultants 
of the forces by the arrows Y and Y’, the 
beam appears to be loaded at two points 
similarly distant from the supports, in which 
case the bending moment is zero at the sup- 
ports, increases to a maximum at Y and Y’, 
and is constant along 27,9. 

The moment about any point a ora’ is 
equal to (the reaction of one support x 1) — 
(the total load along 7 x v1); x7 is the dis- 
tance from a to the center of gravity of the 
load supported along J. 

The equations for determining the values 
of nare given in paragraph 5. It may be 
well for convenience sake to present them 
briefly here, with a more complete table of 
these values. 

Half the area of the plate limited by cir- 
cumferences 2 ~ F# and 2 7 r equals = 
(r+axr?—7rr*, 

ntand circumference 27 (r+ 2) is 
the center line of gravity of the load dis- 
tributed along Z. 


R=r-+l. 
a) 1)? — wr 72 q 2 
a -_ : +resr(nlt+r;? 
=7(r+o)*. 
whence : 
2rt+1=2n2t(+4nr. 
2rttl_o,4 4nr 
\ a <a 
Soo f2r+l } 
r= t / 
es 4. FS 


But aszv = nl 


r J2ral ye 
(42) a=l(— } peal, 
wy ent(— payee) 
= Jeri+tele ie 
=—r 4 V 9 Se ae 
In the following table will be found 
values of 2 for different ones of 7 and / ex- 
pressed in terms of /?. Inthe last column, 
x = nlisalso in terms of R- 
R=Il+pr i 


/ Vt c= ni 

1.00 Ue 0.7071 0.7071 
0.9 0.05 0.693 0 658 
0 4 0 10 0.678 0 611 
0&5 0.15 0.664 0.564 
‘al 0.20 0.051 0 521 

0 75 0.25 0.638 0 479 
0.70 0 30 0.626 0 428 
0.65 0.35 0.614 0.399 
0.0 0 40 0.608 0.361 
0.5. 0.45 0 591 0 85 
0 50 0.50 O 581 0.290 
0.45 0 55 0.569 0.25 
0.40 0.60 0.562 0.225 
35 0 65 0 552 0 193 
0 30 0.70 0.544 0 163 
0 25 0.75 0.535 0 154 
0 0.80 O 528 0.105 

15 O 85 0 52 0 O78 


Then equation (79) becomes : 


P >= M= (nr R* pl) 
—(7 R8—rrtype 
But 
Vv r? he ss ih ia y®, (b= 227) 
: J 3 
80) M max. =f ~ rh’. 
3 

hence : 


R? (U— xv) +r? 2) vig y*. 


The maximum thickness / is along clr- 
cumference 27 (0.7071 2) corresponding to 
the maximum bending moment as before 
stated. It could be demonstrated that this 
moment isconstant along radius = 0.7071 2? 
by considerations similar to those employed 
in paragraph 8. 

The thickness at any point a along / is 

Bl) y ; / (R'(l—a)+r2%r 8 


| p F ° - ° 


The maximum thickness 


y/ B (2 (0.2929 Rk — 0 163 hi) 


. / (0.207 Ry? (0.163 R) . 3 
0 7U71 & 
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(82) A= + 4/o.805, 2M 
; 


— + 0.946 R4y/ e. 


his uniform along radius = 0.7071 R and 
gradually diminishes in value from (82) to 
zero at the edge of the plate. 


(83) The stress f = 0.895 p R® _ p 
phe j 
3 (RR? — 2) 4+ r? 2x) 
r i ; 


The load per unit of area 


(84) p= | lac 
3(R?( — xv) + r? 2) 
= f h® os uv’ 
U.895 RR? R? 


Comparing the three methods, we have 
for the value of / 


Professor Gras- Professor 

hof. C. Bach. 
=0913R,/P =0.938R,/ P 
t sj V t 


from experiment. 
Formula (82) 
NM max = 0-946 R / E 


In the following is developed a method 
given in embryo in Thomas Box’s work on 
‘Strength of Materials,” where it is partly 
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used for calculating the thickness of cylin- 
der bottoms, and which, on account of its 
plausible appearance, is completely mislead- 
ing, since by it excessive dimensions are de- 
termined for the plate. The question thus 
treated presents a curious aspect. 

In Fig. 17 is shown the longitudinal sec- 
tion of a beam of uniform strength, sup- 
ported at the ends and loaded uniformly. 
The equation expressing the bending 
moment at any point a may be taken from 
Professor Reuleaux’s Constructor, § 6, case 
VIII., viz. : 


w= £% — ) 
2 l 


P is the total load, and if / isthe breadth 
of the beam, P = pl. Since p is the load 
per unit of area, let us make / = 1, then, 


; pP / ee ay 
(85) M z, | r) 


/ l 
am is the reaction of each support, and WV 


~ 


is composed of the moment about «a, or 


(5 multiplied by +1), diminished of the 
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moment p 2, . =. , for equation (85) may b® 





written, 
M = a 1 — pry. mf 

The longitudinal section is elliptical, and 
the equation for finding the thickness cor- 
responding to a uniform stress f at any point 
a is given in Unwin’s Machine Design, Vol. 
I., page 71. 

The transverse section of the beam being 
rectangular, the thickness 

(85,) he ba (2? — 4.x°) 
J sf 


This value is obtained by substituting for 


l 
x,, in equation (85), its equivalent (, — r). 


m=?! i, = °) ( —s— ‘) 


9 
2 2 }, 2 
ee p l coe 4 x =. bh ‘ f y 
8 8 : 6 
Whence 


eae 2 2 
6 p l 42 : y? ao Pp (1? == 4 2%). 
8 tb a £5 


Above the longitudinal section of the 
beam, in Fig. 16, is drawn the top view of 
a circular plate supported at the edge, 
uniformly loaded, and having a diameter — 
Sie sat 

Conceive now, this plate as composed of 
an infinite number of lamin:e parallel with 
the diameter A B, each acting like a rect 
angular beam. The diametral section is 
similar to the longitudinal section of the 
beam. 

It will be demonstrated that such a plate 
is an ellipsoid of revolution, 7. ¢., is a solid 
generated by the revolution of a semi 
ellipse about axis Y Y,. 

From center 0, with a radius = 
scribe a circumference. 

The bending moment about a we have 
found to be 


x, de- 


86 M =’ (2? —42°), 
(86) 9 | t 


must equal the bending moment about any 
point of a lamina intersecting circumfer- 
ence 2 ~ x. Let us consider lamina dd, 
tangent to 27.2, and of length =—c. The 
moment about point of tangency » is 
ae 
a 
Since » is the center of the lamina, 7 — 0 
in equation (86). 
Joining d, and o with a radius /?, we 
have : 


Ut c? : 


* v3 — 27, 
4 
ec? = 4R® —42% = 1? — 42%, 
because : 
4 h? 12, 
Hence : 


m= (7? — 427) = M. 
8 

For any other lamina ¢ ¢, of length S, the 
bending moment for point n, is: 

My P (S? 4 2°) 
8 

Joining e, and 7, respectively to the 

center, we have: 


S? 
= J]2?? — (xv cos. «)?. 
4 
S? 4Rh?—47*% cos.2 « /? 
42° coa.* &. 
zsin o, 
4 2? 427 sin.? &. 
S* —42* = /* — 4 2® cos.2 wo 
— 42? sin.? a. 
-z* cos 2a — x? sin 2? — 2°: 
hence : 
S?— 422 — [2 —42?; 
and 
my P (8S? — 42%): EP — 4.4") 
8 8 
- M 


Consequently, all the diametral sections 
are similar, the thickness is uniform along 
any circumference, any circumference is an 
isodynamic line or line of uniform strength, 
and the solid is an ellipsoid of revolution. 

Reverting to formula (85,) expressing the 
thickness, we may substitute for /* its value, 
4 I?*, and as b = 1, 








y? = 3 Pog R*—4 2%) = 8 PR — 24) 
et f 
At center, where z 0, 
y? h? 3. /. R, 
; 
and 


h=4 / $f. R= + 1783 ny/ — 
Rn P 


This value is excessive when compared 
with those found by the other methods. 
It is true that it varies radially from this 
to zero, but along a circumference of radius 
- 0.7071 R, the thickness is still greater 
than necessary, viz. : 
0.7071 R). 


y2=8 ( Re 
; 
Pp 


and y { 1.5 kR2 ; 


1.224 R /? 
] 


It is, of course, evident that these formu): 
can be made to agree with the results of 
experiments by introducing in them a 
coeflicient which would account for the 
forces of cohesion of thelaminw. But even 
then this expedfent would not correct 
matters, since the thickness would still be 
greatest at center, and we have found that 
it should be uniform along the diameter of 
the center line of gravity of the load. 

eae - Ses 
Making Pin Machines. 
By GEORGE GUNTZ, 

The manufacture of brass pins was a 
process at one time very closely guarded 
from the eyes of the public at large, and 
from those of the machinist particularly, 
for fear that they might get an idea of how 
the thing was done, take mental patterns of 
the machines, and go into the business. I 
think the foolishness of trying to keep 
manufacturing processes and machinery 
secret has pretty well fizzled out, yet there 
area great many establishments which do 
not particularly care to let one see how they 
do things. 

To show how useless it is totry to keep 
such things secret, lam going to tell how, 
in the fall of 1879, the design of a machine 
for making brass pins was stolen. In the 
sixties—and I believe as late as ’72—there 
was a pin factory in Cohoes, N. Y., and 
Johnny McCreary had something to do with 
the machinery. In 1879, he had a little ma- 
ehine shop where he made sinkers for knit- 
ting machines, repaired sewing machines, 
and did such jobbing as his facilities would 
allow—the facilities consisted of a 16 inch 
by 4 foot bed, chain feed lathe, a 24 inch by 
24 inch by 4-foot planer, a small hand lathe, 
a small forge and a screw press. I had 
been at work for the Cohoes Iron Foundry 
and Machine Co. doing some work on 
cotton machinery. I had got through with 
the job, and, having nothing to do, I 
dropped into Johnny’s, and after a little 
conversation he told me that he had got an 
order for ten pin machines, but he was 
quite a little puzzled as to how he was 
going to get through with the job, as the 
machines were to be of a special kind, just 
like a set then in operation in Rochester, 
but he had no patterns or drawings, and 
the worst of it was that he had never seen 
the Rochester machines, and the only per- 
son he knew who had seen them was the 
man who wasrunning them. Johnny had, 
however, seen this party, and had got a 
verbal illustration of the machines, but this 
was rather a poor design to build a machine 
from, especially as Johnny was no drafts- 
man, neither was the man in Rochester, 
but he was glad that I dropped in—and was 
out of a job—as I was just the man he 
wanted. I could put the thing together on 
paper sufficient so that a start could be 
made, and we could pick up the balance as 
we went along. Well, we started in, and I 
got the bed on the legs, the driving shaft 
and header post located, and then Johnny 
made the patterns, while I made some more 
pictures (from our imagination), which were 
found to be pretty near the thing, and with 
the necessary alterations (which were made 
in the making of the patterns) were just 
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right, usually after an appeal to the man 
in Rochester. Now, this man never wrote 
us a line, but he was a very practical fellow. 
Whenever we required any information in 
regard toa particular part of the machine, 
he would give it to us in this fashion: He 
would think the particular piece needed to 
be taken off the machine to be examined, 
and he was particular to lay it ona nice 
clean piece of paper ; he was also particular 
that the piece should be very greasy and 
dirty, so after he had looked it all over 
carefully by laying all the flat sides on the 
paper in different places, the paper was 
pretty well mussed up with grease and dirt. 
Now, as the paper was dirty it was no use 
in the shop, so to save the sweeper some 
trouble, he kindly took the paper home, 
and a few days after I was fixing it up for 
a drawing, and Johnny was correcting the 
pattern. In the meantime, we got a 86 inch 
by 12 foot lathe from George Gage, in 
Waterford, and when the castings com- 
menced to come from the foundry, I run the 
chain feed lathe and the planer, and Ed. 
McCreary run the big lathe, and in 76 days 
we had one machine complete and in run- 
ning order, making 240 pins per minute, 
and the largest part of the other nine pretty 
well along, so that the whole lot were ready 
for shipment in less than six months from 
the time I dropped in. 
ps — 
Universal Drawing Table. 





We illustrate herewith a drawing table 
that possesses several good features, among 
which the spring counterbalancing espe- 
cially deserves mention, as it relieves all 
concern as to the table, or drawings that 
may be upon it, suffering damage through 
failure of the locking screws to hold under 
careless handling. 

The raising or lowering of the top, which 
can be placed at from 30’ to 42” in height, 
is accomplished by means of the handles 
shown in the cuts. The inclination of the 
board can be changed to suit requirements, 
being held by a frictional clamp, and when 
the table is not in use the top can be placed 
in a vertical position for stowage in close 
quarters. 

A receptacle for instruments is attached 
between the uprights. 

The top is made of narrow strips of heavy 
selected white pine, securely cross-battened, 
and the legsand uprightsare of enameled cast- 
iron, braced with heavy wrought-iron tubing. 

The legs are fitted with castors for easy 
handling, where the table is not intended 
for a permanent fixture. Otherwise pro- 
vision is made to secure to the flooring by 
screws. The table is made in four sizes 
from 30''x42” to 42’'x72”, and the weight, 
complete, ranges between 75 and 105 pounds. 

It is made by L E. Hoyt & Co., Walton, 
N. YX. 
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Doings at Backaway. 


SEVERANCE TRIES HIS HAND AT 
ENGINEERING, 


STEAM 


Mr. Editor.—Somehow there is an at- 
traction at Backaway that has brought a 
good many manufacturers here since I be- 
came a resident; there has even been some 
talk of changing the name of the town. 
However, Severance moved his business, 
which he had inherited from his father— 
moved it to Backaway—about four years 
ago. The business is making bagging, and 
Severance the elder had been engaged in it 
for a good fifty years, or more. 

The younger Severance came to Back- 
away, and his business grew steadily; 
slowly but surely, till last year he had to 
put in a new boiler. So much steam used 
about the mill that the old one failed to 
respond to the calls made on it. 

Severance had his boiler inspected and 
insured, the inspector passing it for a 
pressure of 80 pounds, and setting the 
safety valve accordingly. 

Everything went along smoothly for three 
years, till Severance picked up an English 
paper in which was an account of an engine 
that was doing a horse-power on 1} pounds 
of coal. 
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I ought to have told you before this some- 
thing about Severance. He is just one of 
the best fellows in the world. He knows 
all about the bagging business; knows it at 
the beginning and the end, and all through 
its intermediate sections. But he is troubled 
with spasmodic imagination that he is out 
of his place; ought to have been an engi- 
neer. Severance thinks he should have 
planned and constructed steam engines and 
the like instead of managing the bagging 
business. 

Just that, Mr. Editor, I imagine, troubles 
a good many of us more than we are will 
ing to admit; think we are just exactly out 
of our place, and struggling, more or less, 
to get into it. We may have a desire to 
work at things all the world may see, or we 
may want—as ] heard one man say—to 
become a ‘‘Steeple Jack,” because then no 
one can inspect our work. 

Here was Severance’s opportunity to show 
his ability as a steam engineer. He always 
had a mild idea that the general mechanical 
department of the works would go speedily 
to pieces without his fostering care, but 
somehow he had never had an opportunity 
to show his skill in the line of 
steam engineering. Uncle Jack 
had always attended to that E 

Uncle Jack bad been in the 
employ of the elder Severance, 
and then the younger, so long, 
that no one, unless it was the 
time clerk, and the paymaster, 
knew his real name, or whether 
he had any other name than the 
one he was universally known 
by around the works. He had 
worked for the elder Severance 
while Severance the younger was 
playing at marbles. 

A peculiarity of Uncle Jack's 
was that he was never known 
to be in a hurry; never got 





























off his base, as the boys say. Once, in the 
days of the elder Severance, when the 
works were located at Onetown, a fire broke 
out in the lower story, and every one 
stampeded; every one but Uncle Jack. 
There was a big water plug in the second— 
and that was the top—story. This was 
before the days of fire pumps, and elaborate 
appliances for putting out fires in mills. 
Uncle Jack walked leisurely _ upstairs, 
turned a full head of water on the upper 
floor, then walked as leisurely down, and, 
at a little distance, watched the water do its 
work. There was nothing very combustible 
about the mill, and the loss was small. 
The water Uncle Jack turned on did its 
duty. 

You, Mr. Editor, who have rattled around 
machine shops here and there, have seen 
just such men as Uncle Jack working ina 
kind of general way all over the shop; 
didn’t make any difference to them what the 
job was, or what machine they were run up 
against. You have seen such a man when 
a hurry repair job was rushed right up to 
him, look exasperatingly cool, shocking all 
the proprieties of a nervous foreman, and 
destroying all the hopes of acquiring pa- 
tience he ever had. You have seen such a 


man, getting one hand behind him, and the 
other in his overalls’ pocket, stand and look 
right at the parts and pieces till he had 
thoroughly satisfied himself where to begin, 
then you have seen him begin just at the 
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right place, and with never a false move, 
or anything that could be tortured into an 
inclination to hurry, lay that work, piece 
by piece, on the floor; done right, and when 
you have looked at it you have wondered 
that it was done so quickly. That’s just 
the kind of man Uncle Jack isin his sphere; 
always knows just what he is going to do 
before he begins to do it. 

Uncle Jack had managed the engine and 
boiler, and had incidentally looked after a 
good many other things for Severance, 
father and son, for full 35 years, and some- 
how he kept things moving when they 
ought to move. 

Severance put that English paper in his 
pocket and started out to wrestle with the 
motive department; going to reorganize 
things right away, Severance was. 

“Uncle Jack,” said he, ‘‘what do you un- 
derstand by a horse power?” Uncle Jack 
explained, and Severance with a wanted-to- 
see if you knew expression assented. 

‘*‘How much coal do you burn per horse- 
power per hour, per hour you understand?” 
said Severance. ‘‘About four pounds, all 


told,” Uncle Jack reckoned. 






















“‘That’s just about what I thought,” said 
Severance. ‘‘Now here isa paper that con- 
tains an account of an engine in England— 
in England, mind you—that does a_horse- 
power on 14 pounds of coal. That is less 
than one-third of what you burn. How do 
you suppose it all comes about ?” 

Uncle Jack thought it might be due to 
any one of several causes, or to a combina- 
tion of several causes; could tell better if 
he were to read the article. 

‘“No use reading it,” said Severance, ‘I’ve 
read it all through, and I’ve been studying 
up on the subject for some time. It’s high 
steam pressure, Uncle Jack, high steam 
pressure, and nothing else. 

“T didn’t suppose you would know be- 
cause you never seem to get time to think 
of such things. You men who run steam 
engines never give enough time to thinking. 
I’ve just watched you lots of times, and 
you seem always to be looking after the 
fire, or the water, or feeling to see if the 
crank pins, or the main journals, are hot; 
when you are not doing this you are look- 
ing over the main shaft, or some of the 
countershafts, or some belt or other. You 
do this instead of putting on plenty of coal, 
and water, and oil, and sitting down and 
thinking; thinking is what counts, Uncle 
Jack. Somehow the better the engineer the 
less time he finds to think. 

“I’m going to take right hold of the steam 
department of this plant. I'll tell you what 
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to do and you do it. Save you all the 
trouble of thinking over it. You just carry 
200 pounds steam pressure and all ther 
will take care of itself. We will save more 
than half of our coal bill. Why, Un 
Jack, don’t you see that if you divide 200 

80 you get 24? Then it stands to reasin 
that 200 pounds pressure will push against 
that piston just 2} times as hard as 4) 
pounds will, and that shows the saving be. 
tween high and low steam pressure. | 
perfectly simple, and if I had only fou 
the time I should have worked it out a | 
time since; worked it out tothe saving 
thousands of dollars in coal bills. But tie 
hurried orders that always seem to strike is 
have kept me busy, mighty busy, Uncle 
Jack. No trouble to figure the while 
thing out if you only have time, and know 
how. 

‘The fact is,” continued Severance, conti- 
dentially like, ‘‘I haven’t given so much 
time to steam engineering matters around 
the mill as I should have given. Didu't 
take me five minutes to work this coal say- 
ing scheme all out whenI got the time, and 
got right down to it. 

‘‘When we get this going, Uncle Jack, it 
will help you and it will help me. I shail 
save money and you will have less than 
half the coal to shovel you donow. Give 
you more time to get that southeast shaft 
inline. We might put a lathe over in that 
corner and you could turn up lots of those 
pieces we have to send over to Benson to be 
turned. Take it kind of easy like with the 
coal pile cut right in two, and you work- 
ing at the smallest part, couldn’t you?” 

Uncle Jack had heard Severance talk be- 
fore. One time he wanted him to puta 
pump in the engine room and lift water 45 
feet from the river, and when Uncle Jack 
insisted that no pump could lift water that 
height, Severance proposed putting two 
pumps on the same suction. 

Uncle Jack knew pretty well what was to 
come, so he looked at his fire and water and 
resigned himself to the inevitabie, with all 
the philosophy of a man who has to do 
something there is no use doing. 

‘Mr. Severance,” said Uncle Jack, when 
he got a chance to talk, ‘‘that boiler was 
built, inspected and insured to carry 80 
pounds pressure. That is all the pressure 
it is considered safe to carry on it. If you 
order 200 pounds, I hope you will give me 
sufficient notice to enable me to get into the 
next town before it goes on.” 

‘* Hang it,” said Severance, ‘‘ this boiler | 
am speaking about was built in England, 
and used in England, and if a boiler will 
stand 200 pounds in England, it will stand 
200 pounds here. A boiler is a boiler, no 
matter where it is put together, and 200 
pounds in England is just the same as 200 
pounds in the United States.” 

There wasn’t any disputing this; but 
Uncle Jack felt called upon to explain the 
difference between boilers ; different boilers 
had different capacities in all directions. 

Uncle Jack’s explanation rather run up 
against Severance; staggered him just for 
a minute or so. 

‘*When Risdon built that boiler,” said 
Severance, ‘‘ he said it was the best one he 
had ever built; ‘all the stays and braces 
scientifically calculated,’ that’s just what 
Risdon said. I still believe that a boiler 
will stand just as much—not to say a little 
more—pressure here as in any other country 
in the would. ButI give way to your preju- 
dice, Uncle Jack; give way to your preju- 
dice and the intention of the insurance 
companies to get more boilers to insure. 
Don’t you see that if one boiler is worked 
at 200 pounds pressure it has more capacity 
than two worked at 80 pounds, That's 
plain enough, isn’t it? 

‘‘But granting, just for the sake 
argument—just for the sake of argume 
mind—that there is something in what y 
say about the strength of boilers—granti: 
this—I’ll tell you what we’ll do to comfe: 
your conscience; we’ll sell our boiler 
some one who doesn’t know, or care an) 
thing about the advantages of high steal, 

and we’ll buy a new one that will stand «!! 
the pressure we want to put on it. If you 
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are right about safe pressure on boilers, our 
poiler is only an old tea kettle, anyhow. 

‘Why,” continued Severance, ‘‘ 200 
pounds is no more than you can lift, Uncle 
Jack. I’m not going to let that old shell 
that Risdon cheated me into buying, stand 
in the way of saving half the coal we burn. 
Reading that paper just opened my eyes to 
what I really knew all the time. Don’t 
you see, Uncle Jack, that the new boiler 
will yield me an income and make things 
easy for you, as I have explained?” 

‘Mr. Severance,” said Uncle Jack, ‘‘ what 
does that paper say about the engine and 
boiler that got down to 1} pounds of coal?” 

‘Nothing of any consequence,” said 
Severance, ‘‘just alot of rubbish to cover 
up the general fact. You know these 
writers always try to cover up the impor- 
tant things with something of no importance; 
part of their trade; I looked right for the 
important thing, and it was 200 pounds 
pressure. But here, read for yourself.” 

Uncle Jack read. ‘‘ Why, Mr. Severance,” 
said he, ‘* that engine was a triple expan- 
sion condensing engine of 2,500 horse- power; 
ours isa simple non-condensing engine of 
150 horse power.” 

‘I’ve given way to you, temporarily, on 
the boiler question,” said Severance, ‘‘ but 
I can’t stand it any longer ; 150 horse-power 
is in the neighborhood of one-sixteenth as 
much as 2,500 horse- power, and will require 
in. the neighborhood of one-sixteenth as 
much coal. That’s arithmetic, and you 
can’t dispute arithmetic. 

‘“T’ve, for the moment—just for the 
moment—forgotten the difference between 
a condensing and a non-condensing engine. 
If you were going to convert our engine 
into a condensing engine what would you 
do?” 

Uncle Jack allowed he would add a con- 
denser and air pump. 

‘*Exactly,” said Severance, ‘‘ that’s what 
we'lldo; we'll put in the condenser and 
air pump, and that will settle the whole 
matter. I heard you tell Sauerson’s engt- 
neer the other day, that you worked our 
engine at four expansions, and that beats 
three expansions by just about 25 per cent. 
According to your own reckoning, we can 
beat that English engine easily, with a good 
deal to spare.” 

Uncle Jack felt called upon to explain the 
difference between a triple expansion en- 
gine and three expansions in a single cyl- 
inder. 

‘Just what I wanted to bring you to,” 
said Severance, ‘‘you are now in the last 
corner, and the fence put up; solid facts 
all around you. 

“Suppose now, Uncle Jack, you were to 
start in to make that engine, just as it 
stands, into a triple expansion engine; how 
would you go to work to do it ?” 

Uncle Jack said that if ever such a mis- 
fortune were to befall him he supposed he 
should contrive to get three cylinders, one 
right behind the other. 

“Just what I’ve thought of,” said Sever- 
ance; ‘‘we’ll put two more cylinders right 
on—that will make three—then we are all 
right.” 

Uncle Jack waited for his turn again, then 
he said: ‘‘You want to increase the press- 
ure and strain on that old engine bed. Put 
your hand here. You put 200 pounds 
pressure and 14 or 15 expansions on that bed 
and you’ll have a good many more pieces 
and less bed. Don’t you feel it tremble 
how ? 

‘Do you remember how much you paid 
for water last year ?” 

Severance didn’t remember, but knew it 
was a mighty big bill. 

“Well,” said Uncle Jack, ‘if you make 
your engine condensing it will be about 20 
times as big. Every mill in Backaway but 
youre {s located so that pipes can be laid to 
the river for water supply. You can’t do 
this, and you can’t bore for water with- 
out going through about 200 feet of solid 
A k, 

‘‘A condensing engine where you are lo- 

sted is a positive luxury You cannot 
oring it under the head of something you 
need for economy. After you have paid for 
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the water you will use you will find that 
economy lingers with pushing your exhaust 
right into the atmosphere. 

‘‘Any such change as you contemplate, 
Mr. Severance, requires a re arrangement of 
the motive plant, and you had better sit 
down and count the cost of the change, and 
the cost of operating it, before you make it. 
If you had a 2,500 horse- power engine, like 
that English engine, you might make 
money by putting a steam pump down at 
the river and forcing the water up here, but 
with a 150 horse power engine it wouldn't 
pay, and it wouldn’t pay to make so small 
an engine triple-expansion, not if you had 
Rearing Brook running right by the door. 

“You have told me, Mr. Severance, of 
some of the weak pointsof engineers. Let me 
tell you of some of the weak points of pro- 
prietors. I'll take you asanexample. We 
are feeding cold water to our boiler when a 
heater would save the boiler and from 12 to 
15 per cent. of the fuel. But you wouldn’t 
listen to my argument in that direction. 

‘‘Then 1 wanted a damper regulator, and 
a pressure reducer on the pipe to the drying 
loft, and a few other inexpensive things. I 
couldn’t give you figures to show 50 per 
cent. saving, so you thought we had better 
get along without them. I don’t know any 
way to get your coal consumption down to 
a 1} pound basis, but I do know ways to 
cutit down. I've told you of ways to cut 
it down 25 percent. All the things I have 
recommended are just about as common as 
oil cans, and the figuring on them has all 
been done. Youcan get them of the manu- 
facturer or you can get them of the supply 
dealer. They sell on the market just as 
jackknives sell, but I have only run against 
a forty-mile breeze in talking to you about 
them. I’m all through talking; going to 
take things as they come.” 

“Uncle Jack,” said Severance, ‘‘it’s an old 
habit of yours to oppose my schemes for 
bettering things. I shall give up my plans 
for the present—just for the present—be- 
cause you don’t seem willing to co operate.” 

Then, musingly: ‘‘I shall be pretty busy 
for the next few weeks—expect a big order 
to-morrow—and if you think that heater 
aud the other things you mention are need- 
ed, why, go right on and order them and put 
them in; then when I get more time we will 
look over my other plan again. Might as 
well get the benefit of the things you speak 
of while we are working off this order.” 

Very truly, 
JOEL OLDONE. 
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Several years ago I undertook to produce 
a governor that would regulate the motion 
on an overshot water wheel. I had received 
some light on this subject from a neighbor. 
After trying two or three differing plans, 
and bursting as many large grindstones, 
and barely escaping with his life, he finally 
put in a balanced gate at his water- wheel 
and connected it with a huge fly-ball gov- 
ernor direct, something after the fashion of 
connecting the old style engine governor to 
a butterfly valve. This governor was made 
by a blacksmith; it was a marvel of sim- 
plicity, and, as we often say, ‘‘worked like a 
charm.” The step for this governor rested 
on the floor, and the top bearing was at- 
tached to the ceiling above. The arms had 
fifty pound balls attached at their extrem!- 
ties, and when at their maximum speed 
took ina circuitof about 10 feet in diam- 
eter. It was a formidable looking piece 
of machinery, and admonished all who 
had business near it to keep at a safe 
distance. 

I had no room for such a contrivance so 
undertook to construct one having ‘‘meets 
and bounds” to its dimensions. 

It will be seen by the cut of my governor 
appended that the upper part of an ordinary 
ball governor was used, and a base piece A 
was attached, having a provision for a shaft 
at 5, and another as shown at C. On this 
last upright shaft a worm 7 was fixed which 
engaged in the wheel Y. The shaft # ex- 
tended to the water-wheel gate, where a rack 
and pinion opened and closed it. 
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The mechanism for imparting a forward 
and backward motion to the worm F/ could 
be made simple enough by using the ordi- 
nary bevel wheels and clutch, but this would 
give too great a movement tothe gate ina 
given time, especially when the change in 
the speed of the water-wheel was but 
slight, for when once engaged, such a 
clutch would remain in action until the 
governor reached its mean velocity and dis- 
engaged the clutch, thus . alternately pro- 
ducing ‘‘a feast or a famine” of water. 

To overcome this objection the bevel 
wheels o o’ were made to revolve on studs, 
the axes of which were placed on an angle 
of about ten degrees from a vertical line. 
The intermediate clutch /7 was feathered to 
the shaftc and derived its vertical motion 
from the governor stem P. 

It will readily be seen that by this device, 
a variable rotary motion of the shaft ¢ 
was secured, varying from one-eighth of 
a turn up to a full revoiution, depending 
on the amount of movement given to the 
clutch J. 

In other words, when a slight variation 
of speed took place, a correspondingly small 
amount of water was supplied, or shut off, 
as the case might require, but if the demand 
for more or less water was great, the clutch 
engaged with the driving gear to its full 
depth, and complete rotations of the shaft c 
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would continue until the desired effect was 
reached. 

Another desirable feature connected with 
this intermittent motion lay in its allowing 
the governor perfect freedom of action dur- 
ing the intervals when the clutch was not in 
contact with the driving lugs on the bevel 
wheels, so that there was nothing to restrain 
the governor balls from assuming the true 
position due to their velocity. 

There are now some very ingenious de- 
vices connected with water-wheel governors. 
Some of these go so far toward exercising 
intelligence in their action, that they anticl- 
pate the changes that are about to take 
place in the motion of the machinery, but 
considering the points gained by the device 
I show, I have seen nothing more simple. 

“QUIRK.” 
——__ -aoe—___—_ 

If Andrew Carnegie carries out the ideas 
expressed by him at the dinner to Mr. 
Richards—of which we gave an account in 
our issue of November 15th—the days of the 
steel rail pool are numbered. He said sub- 
stantially, that he believed such combina- 
tions always did more harm than good in 
the end. It is natural to reflect, however, 
that it is probably much easier for Mr. 
Carnegie to say this now after he has ‘‘ made 
his pile” by means of such combinations, 
and ata time when they are especially un- 
popular, and are becoming daily more so as 
public sentiment becomes roused regarding 
them. 
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LETTERS FROM PRACTICAL MEN. 





Formula for Unstayed Plates, 
Editor American Machinist : 

There is not much use of continuing the 
discussion with Mr. Guy, on the subject of 
the accuracy of his formula for unstayed 
plates, since it does not seem probable that 
either one of us will convince the other. I 
am content to let the argument close with 
his admission that in his formula he has not 
taken into consideration ‘‘the perimetral 
forces engendered along any circumference 
by the varying bending moment.” The 
matter may now be submitted toa jury of 
your readers. It mag§interest Mr. Guy, 
however, to learn that my side of the argu- 
ment is commended by no less an authority 
than Prof. De Volson Wood, one of the 
leading American authors on the subject of 
strength of materials. He writes me as 
follows: ‘I see you have attacked Guy not 
only ingeniously, but apparently effectually. 
We may say with confidence that the best 
formula for strength of disk encased at rim 
is only approximate, for no hypothesis will 
conform exactly to the conditions of the 
actual case. Grashof’s applies only within 
elastic limits, and in that case he assumes 
that the plate is an amorphous body.” 

Wo. KENT. 


Willing Machine Feeds, 
Editor American Machinist : 

In regard to the question of direction of 
feed on milling machines, so much (not too 
much) discussed of late, allow me to suggest 
that for the benefit of the readers, you or 
some one of your older correspondents sum 
up the question, by noting, what seems to 
me the fact, that the direction to feed de- 
pends on the conditions present (suppos- 
ing, of,course, that the machine may be 
fed either way) and thatin a shop doing a 
variety of work, it might be found advan- 
tageous to change the direction of feed 
many times in a day for different work, or 
even feed opposite ways on different cuts 
on the same piece. GRANT SIpP. 

Plecework in Machine Shops. 
Editor American Machinist : 

Permit me to add a few words to what 
has been already said on the subject of 
piecework in the machine shop. There 
seems to be a great difference of opinion 
among writers on this question of expediency 
as to the best shop methods, and the prac- 
tices that obtain among manufacturers are 
equally confusing. 

The line of work carried on by Smith is 
well adapted to the piecework system, but 
he wants nothing done in this way. Jones, 
who builds a different class of machinery, 
can illy adapt his work to the plan, yet 
everything must bend to its accomplish- 
ment. 

In considering this subject, it is useless 
to draw conclusions from what may be the 
immediate result of a change from day to 
plecework. Usually such changes are made 
at the request of the workman who is 
desirous of earning more than his regular 
wages. The result frequently greatly bene- 
fits him, as well as the employer, but so far 
as he (the workman) is concerned, the new 
condition of things cannot be expected to 
last long. The eyes of the manager have 
been opened. He finds that all the powers 
of another intelligent mind have been enlisted 
in improving the method of doing a single 
plece of work. Better tools are now on the 
tool board. A new double belt has taken 
the place of the old rotten single one on the 
lathe, and the man is doing double the work, 
and getting about twice as much pay as 
when working by the day. So the change 
has benefited all concerned, and no one can 
complain. But when a new bargain is to be 
made with this man, or some other, a cut of 
40 or 50 per cent. will probably be made on 
this soft job, and still leave something for 
the expenditure of brains and energy that 
have been put into it. So, step by step, a 
system of plecework is inaugurated which 
increases the output of the concern and 
benefits the employes, not only in affording 
them better wages, but by puttinga premium 
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on skill and breaking up the too common 
practice of paying uniform wages without 
reference to ability. 

Ido not think that there should be any 
objection raised to the system on account of 
its tendency to lower the standard of work 
done. If such should be the result, the 
cause is traceable, I think, to mismanage- 
ment on the part of foremen or inspectors. 
The amount of labor thus entailed on the 
shop management will, of course, depend 
largely on the character of the work done, 
and the necessity for more or less precision 
to make the parts of machines interchange- 
able. 

Liberality on the pt of the employer in 
adjusting prices on both piece and contract 
work will do much to keep up a high 
standard, as well as lessen cost in the as- 
sembling departments ; besides, it is to his 
interest to maintain the system and make it 
popular, at least in his own works, for by 
it, a greatly increased product may be had, 
without a corresponding additional cost. 

‘*QuIRK.” 


Lathe Tools. 
Editor American Machinist : 

It would be altogether useless to attempt 
to lay down a set of rules for shaping lathe 
tools that would meet with general favor. 
Every machinist, it seems, has his own no- 
tions on this subject; besides, I have that 
one yet to find who can grind a turning tool 
and set it so as to cut the same shaped shav- 
ing it did before grinding, or to leave the fin- 
ished surface with the same appearance that 
atool of apparently the same shape had left. 

Iappend some cuts showing a set of lathe 
tools as I have been in the habit of forming 
them; they may interest some of your read- 
ers, and, perhaps, lead to some valuable sug- 
gestions on this subject. 

Judging from my own observation, the 
tool No.1 is not now used as much as in 
former times. I think this results from the 
facility that emery wheels afford for cutting 
down steel to any desired shape, so’ that 
tools something like No. 3 have taken the 
place of No.1. If the cost of keeping up 
emery wheels was closely run down, I think 
it would be found that much would be saved 
by dressing roughing tools like No. 1. It is 
well-known that no part of anemery wheel 
_ suffers so much as the corners, and tool 
No. 8 is particularly hard on this part of the 
wheel. The regrinding of such a tool 
reduces it to the form shown by 3, 
which illustrates the destructive grinding 
required to keep such a tool in cutting: or- 
der. Besides, it is often very desirable to 
find an emery wheel having square corners. 

I may say here that I much prefer a grind- 
stone to a dry emery wheel, for the reason 
that the wheel is so llable to take the tem- 
per out of tools, especially those with sharp 
points as a threading or side tool. Then 
frequent heating and tempering not only 
takes time, but is liable to injure the steel. 

Tool No. 2 I have found to work admira- 
bly on smal) shafts that required turning 
some distance from theend. Take, for in- 
stance, ashaft 1 inch diameter and two or 
three feet long, to be turned 12 inches at 
the ends. The merit possessed by this tool 
for such work lays in the position of the 
cutting edge with relation to the center of 
the shaft. This is shown at A by dotted 
lines representing a shaft. It is noticeable 
that the tendency of the shaft to spring up 
is not so great here as it would beif a tool 
like No. 1 is used. 

The form of cutting-off tool shown at 
No. 4, while indispensable on certain kinds 
of work, has the bad habit of springing and 
‘‘gouging,” especially when the tool post is 
not very rigid. When tool No. 8can be 
used it is always preferable, but even this, 
to work well, requires great care to see 
that it has clearance on all sides. As its 
strength is often put to the test, I bave 
found the least amount of clearance on the 
sides, so that it is perceptible, is the best, 
and to be slightly concaved is better than 
straight. 

The point should be at least .01 inch 
wider than at 0. Tool 4 should have same 
taper, but as it is more difficult to set 
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these tools so as to divide the clearance on 
the sides, the lower edge should be at least 
one-sixteenth inch thinner than the upper 
edge. 

Of the special shapes from No. 10 to 16 
nothing need be said. Many other forms 
are often required, but those shown will 
cover a great variety of work. All I can 
say about the side tool No. 15 is that it is 
one of the most useful on the tool board, 
and to find it in good order, and shaped so 
as to reach the center of a shaft, is a pretty 
sure sign of a good workman. 

The boring and threading tools 17, 18 and 
19 must, of course, be of suitable lengths, 
and otherwise proportioned to the work re- 
quired of them. No. 17 should be ground 
to cut both ways, for such tools always cut 
better coming out than going in—a suggest- 
ive feature in metal-working which doubt- 
less has led to many improvements. 

I have often been surprised while passing 
through machine shops to find so few lathe 
men using oil stones. No tool-board should 
be without one; a slip is usually all that is 
needed. There can be no doubt but that 
any tool will hold its edge much longer, and 
do better work when properly whetted than 
when set to work with a rough wire edge, 
such as the emery wheel, or grindstone, is 
sure to make. It, of course, requires some 
care and skill to use the oil stone properly, 
else the cutting qualities of the tool may be 
injured. It is best to place the tool to be 
whetted on some solid support; then the 
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said of the forked tool, but I should have 
said that as soon as the reamer has reached 
the center of the shaft the fork is with- 
drawn, and the reamer is allowed to perfect 
the center, which it does with a few turns 
of the shaft. With a small drill, or slender 
punch, the work of centering is completed in 
the usual way. 

The above method of centering is slightly 
modified by some in dispensing with the 
upper arm of the fork on tool 20, thus 
forming au angular knee which requires no 
vertical adjustment, but when the fork is 
properly set in position it will do its work 
quicker than the knee, which has but one 
point of contact with the shaft. 

I have used two other forms of centering 
reamers as shown by cuts 22 and 23, but find 
the square or pentagon form renders better 
service, because the point is not so liable to 
crumble. “QUIRK ” 


Voting Machines. 
Editor American Machinist : 

In your issue of September 20th, W. J. 
asks about a patented voting machine, and 
you advise him that a patent solicitor can 
procure a copy for him. 

There are many patents on voting ma- 
chines, and they are ‘‘ N. G.,” because there 
is no demand for them. It is possibly the 
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LATHE TOOLS. 


stone may be held firmly against the sur- 
face, so as not to round an edge that should 
be keen and sharp. The effect of whetting 
is the most striking when we compare a 
water-cut finish thus made, with that of one 
made by a tool not whetted. 

There are other lathe appliances which I 
know are not in general use, and may be 
unknown to some. 

Before centering machines were used, a 
method of centering shafts, as well as 
shorter pieces of round iron, was employed 
which I have not seen improved upon. The 
piece to be centered was placed in a lathe 
on approximate centers made with a center 
punch. A dog was attached at the driving 
end, and in place of the regular dead center 
one was supplied having the same taper, 
but flattened on four or five sides, same as a 
hand reamer. With the shaft thus placed a 
tool of the form shown by No. 20 was at- 
tached to the tool post, as shown in Fig. 21. 
The lathe was started, and by means of the 
cross feed, the forked tool was gently 
brought to bear against the shaft at a 
point where most desirable te be made true. 
While the pressure of this tool was increased 
the reaming center was forced gently for- 
ward, and, generally, before the center in 
the shaft had reached a proper size, it would 
be found to be perfectly central, and 
the shaft touching the fork on all sides alike. 

This plan is more expeditious than that 
of centering in a steady rest, and has the 
merit also of making a more perfect center 
than can be made with a turning tool, when 
the revolutions of the shaft are affected by 
irregular shaped iron. The same might be 





one thing most ardently not wanted by legis- 
lative assemblies, where inventors of such 
things expect to be received with open arms. 

The necessity of dilatory measures to 
prevent the passage of objectionable legis- 
lation is too strong to permit the minority 
ever to favor a machine which would de- 
prive them of their most effective weapon. 
The majority would welcome such weapon 
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for their own use were they not ever 
conscious that the wheel of fortune will 
surely relegate them to the minority side 
sooner or later, and as likely sooner as 
later. If such-a thing could be appro- 
priated by either party as its personal prop- 
erty, to be used or unused, according as it 
might be advantageous to that party, the 
inventor would find quite a bonanza, but 
that is clearly impossible, and hence, no 
voting machine in ours, if you please. 
Probably the most ingenious and effective 
of all these machines is one invented bya 
man named Blackie, some yearsago. The 
patent has now expired. He was an elec- 
triclan, and his apparatus was electrical, 
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The machine consisted of a vertical table 
pierced with two series of shallow cells 
Each series contained a cell for each person 
entitled to vote. One series for yea, the 
other series for nay. The cells were ar 
ranged in rows inclining slightly upward 
from the center toward the margin. Eac} 
cell consisted of a tube of soft iron hal! 
an inch in diameter and half an inch i: 
depth; around the open end of each is : 
coil of insulated wire, one end of which is 
grounded, and the other connected to : 
battery of some sort, with a circuit closing 
button located on the desk of a voter. Thus 
each voter has upon his desk two circui 
closers, one connected with a yea cell, the 
other connected with a nay cell. 

In each cell is placed a light hollow iron 
ball large enough to nearly fill the cell. 
Upon closing circuit the iron tube is mag 
netized, and the ball instantly brought t 
the mouth of the cell by magnetic attrac 
tion, whence it immediately falls into a 
trough when the circuit is opened again by 
releasing the circuit closer. 

The ball rolls down the trough toa cen 
tral tube of glass into which it falls. 

The glass yea and nay tubes are close to 
gether, and as the yea and nay balls suc 
cessively fall into their tubes, their rela 
tive members are visible to the eye at every 
moment. Every voter knows instantly 
whether his vote has been correctly re 
corded. 

Thus the vote is taken and recorded as 
rapidly as the roll can be called, or without 
any roll call, for that matter, because even 
though all the voters press their buttons 
at the same instant, the balls will arrange 
themselves, and the result will be visible in 
a few seconds. 

That is exactly the result which is not 
wanted by the party which resorts to yea 
and nay voting as a means of delay. A few 
smart parliamentary tacticians can in a few 
minutes pile up motions, and yea and nay 
calls enough to occupy several hours. 

This is the weapon of the minority, aad 
though it is some times misused, it is an 
element of safety against insanity of the 
majority, and it isa weapon which neither 
side is willing to abolish, while the ‘‘ pre- 
vious question” remains among the rules. 

R. D. O. Smit. 


Some Advice from a Business Man. 
Editor American Machinist : 

In my business of selling tools and sup- 
plies, I frequently run across a good me- 
chanic who starts a jobbing shop ‘‘on his 
own hook.” 

He has saved enough money to barely 
buy his little outfit, and then begins solicit- 
ing business. 

His mechanical training has been good, 
but kis knowledge of business ways is very 
limited, and as a rule, he takes in every- 
thing that comes his way, in the way of 
work, regardless of who it is for, or when 
he is to be paid for it. 

The first thing he knows, he has a lot of 
uncollectible accounts on his ‘‘slate,” and 
a lot of work on hand, finished but ‘‘to be 
called for later.” 

The supply dealer wishes him well, and 
is doing what Ae can to see a good, honest 
chap get a start, but the first thing /: 
knows, his machinist friend is in debt to 
him for tools and materials, used on the un- 
called and unpaid for jobs. 

If our friend would adopt the rule of 
exacting from all such customers, a deposit 
of sufficient to make him secure, he would 
be better off in the long run, although such 
a course might, in a few cases, drive a 
customer away. I am confident that many 
& supply dealer and machinist who reads 
this article, will say at once, ‘‘ we have been 
there.” W. B. Parrerson. 


Some Mysterious Disappearances—Not 
All of Compressed Air, 
Editor American Machinist : 

I took great pleasure in listening, on 
November 16th, to the very able and com- 
prehensive paper read before the New York 
Railroad Club, by Mr. R. A. Parks, M. E., 
and entitled ‘‘ Economy in Compressed Air 
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Transmission for Commercial Purposes and 


for Air Brake Purposes.” As the paper 
will, of course, soon be published, and will 
be accessible to those interested, I will not 
attempt to give any account of it as a whole, 
but I would like to speak of a few of the 
many points presented that seemed to espe- 
cially impress me. 

Of the transmission of compressed air the 
paper had little to say, as there is, indeed, 
ittle that need be said, and it was chiefly, 
und very properly, occupied with a con- 
sideration of the economical compression of 
rir, and of its economical application. The 
well-known power losses in air compression, 
through the heating of the air and in its 
cooling again before use, were spoken of, 
and a large portion of the paper was then 
given to a consideration of the different 
styles of air compressors and of their rela- 
tive economy. The efficiency of the water 
jacket was placed decidedly lower than my 
experience and observation put it, and in 
this connection (if the bull may be per- 
mitted) I suddenly encountered the appari- 
tion again of the mysterious disappearance 
that I have lately been having so much 
trouble with. Very little cooling of the air 
during compression, it was asserted, is ever 
accomplished by the water jacket, and if 
indicator cards repeatedly and continually 
and invariably show a compression line 
closely approaching the mean between the 
isothermal and the adiabatic, the cards 
are not to be read as their faces indicate. 
The low compression line is to be credited 
not to the cooling of the air by the water 
jacket, but to the mysterious disappearance 
of the air, or, in other words, to leaky 
pistons. 

Here is indicated a new and successful 
industry that has arisen. While we are 
improving our machinery and refining our 
methods to effect the interchangeability of 
parts, or the absolute sameness of one with 
another, it should encourage us in our hopes 
of complete success when we see how much 
has been accomplished in the production of 
leaky pistons for water jacketed air com- 
pressors. If the indicator cards from the 
thoroughly water jacketed air cylinders do 
not indicate that the water jacket accom- 
plishes a considerable cooling of the air 
every time then they indicate that the pistons 
leak an enormous quantity of air, and that 
all the pistons leak with a miraculous uni- 
formity. Proof is ready at hand, for those 
who want to see it, that the pistons do not 
leak. Those who do not want to see it, of 
course, will not see it. 

The paper spoke of the jet and spray 
compressors, and then of the two-stage 
compressor, in which the air is first partially 
compressed in one cylinder, then passed 
through an intercooler, and the compression 
completed in a second cylinder. That some 
saving of power is accomplished by the 
cooling of the air, and its reduction in 
volume, before entering the second cylinder, 
must be conceded; but the saving is not 
accomplished for nothing, and it may well 
be questioned whether, for common work- 
ing pressures, say, 60 to 70 pounds gauge, 
it does not cost more than it comes to. The 
most effective feature of water jacketing, 
the jacketing of the cylinder heads, is 
abandoned, the friction and complication of 
the machine, by the use of two cylinders 
instead of one, is increased, the friction of 
the air through traversing tortuous passages 
und double sets of valves is also increased. 
The diagram, Fig. 1, presented with the 
paper, is an ideal one, and does not repre- 
sent any case of actual compression in a 
two stage compressor. The air does not 
enter and fill the second cylinder entirely 
cooled to normal temperature, and cannot 
possibly do so, as I showed in an article in 
the AMERICAN Macainist, February 1, 
1893. How much cooling of the air is 
effected by the device of the intercooler be- 
tween the cylinders has never been given to 
the public. And here I come across another 
case of ‘‘ mysterious disappearance,” and 
with it a fine opportunity to introduce 
another of my bulls. The disappearance in 


this case is the disappearance of something 
that has never appeared, 


I never saw, | 
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have never seen, any one who ever saw, & 
set of authentic cards from a two-stage 
compressor, with intercooler, mechanically 
moved valves, and ‘‘all the modern im- 
provements.” It is understood that such 
cards, if exhibited, would show not only, 
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other air compressors combined. The 
wastefulness of the air brake pump In its 
application of steam to the work of com- 
pression was fully conceded, and yet its 
persistent use for air-brake service was com- 
pletely vindicated. The pump is very sim- 
ple, which is an important point, and the 
steam used to operate it is mostly steam 
that otherwise would be blown off by the 
pop safety valve. The pump on the loco- 
motive is usually worked when stops are 
made at stations or when running down 
grade, and if the pump used less steam it 
would generally mean not that so much 
steam was saved, but that the pop valve 
would have so much more todo. An inter- 
esting account was given of different styles 
of pumps, mostly two-stage duplex or 
compound that were devised to secure a bet- 
ter steam economy, but all abandoned for the 
single cylinder pumps. Fig. 3 is a sketch 
given of a single piston, two-stage, belt 
driven compressor. The air is first com- 
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what I assert, that the air is not at normal 
temperature as it fills the second cylinder at 
the beginning of the final compression, but 
also that the mechanically moved valves, if 


pressed in chamber A, and the second com- 
pression is done in chamber BP. 

The following table was shown upon the 
blackboard and is understood to be a part of 


adjusted for a certain speed and pressure, the paper presented: 


would not be all that could be desired if 
either the speed or the pressure were 
changed. 

The paper, after its discussion of the com- 
pressors, proceeded to speak of the economy 
of reheating the air before use, and the 
very promising looking design, Fig. 2, for 
an automatic compressed air heater was 
presented. This heater consists principally 
of the self-feeding coal-burning stove at the 
left, the shell of the stove being air-tight 
and strong enough to stand the air pressure. 
The horizontal chamber at the right is 
the temperature-regulating apparatus. The 
compressed air enters by the pipe 3 and 
passes horizontally into the stove under the 
grate, and passes out of the stove by pipe 4, 


Vol. free air compressed to 90 Ibs. 
Pump. 
. : Per lb. of steam 
Be 
Per min. Bt 140s. 
Cubic feet. Cubic feet. 
SIMON. 5565s 26.3 ° 1 85 
DG ANON 3 <c0s os 44.49 2 49 
Compound... . 13.3 1.80 
5 inch duplex ... 29 4 2.06 
7 inch duplex.... 38.7 2.48 
Single compres 
A ere - rie 8.80 
Two-stage com 


13.70 


pressor ..... 
The first five of the ‘‘ pumps” in the 
table are air-brake pumps, while the last 
two are ‘‘air compressors,” properly and 
commonly so called. The table was chiefly 
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carrying the products of combustion, and 
down by the valve 13 into the horizontal 
chamber, then out through pipe 14 directly 
to the motor or engine where it is to do 
its work. The brass rod 15 is expanded by 
the heat of the air and operates, through the 
levers 17 and 18, the valves 13. Should the 
air become too hot the upper valve is closed, 
and the lower valve is opened, and the air 
enters the horizontal chamber without 
passing through the stove. When the air is 
in steady flow and the stove in full opera- 
tion the valves will probably each be par- 
tially open, and only a portion of the air 
will pass through the stove, the resulting 
temperature of the air when finally reunited 
being the temperature desired. 

The latter part of Mr. Parks’ paper was 
devoted to the air-brake pump. More than 
30,000 of these pumps are said to be in use, 
@ number greater, perhaps, than that of all 


of interest to me as exhibiting another case 
of ‘‘mysterious disappearance.” The mys- 
terlous disappearance in this case isin the 
efliclency of the compressors, especially of 
the two stage compressor, which the whole 
paper seemed to be especially designed to 
glorify. It will be noted that, according to 
the table, the two-stage compressor will 
compress 18 70 cubic feet of free air to 90 
pounds for one pound of steam at 140 
pounds. Single air cylinder, water jacketed 
compressors can be furnished that will do 
40 per cent. better than this. 
FRANK RICHARDS. 
Cheap Labor, 

Editor American Machinist : 

The ‘‘low estate” in which the mechanic 
is supposed to have a being, by those who 
presume themselves to be something more, 
was possibly never betterexemplified than In 
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what Gen. Lew Wallace has recently given 
to the press. General Wallace was, no 
doubt, up to the standard of a good many 
other generals in the Unfon Army, but 
when he touches industrial problems he 
flounders—just absolutely flounders. 

The General, for whom all have profound 
respect, concludes that because the Japan- 
ese have the best of the Chinese in the 
pending international dispute that the last- 
mentioned nation is to become great in 
manufacture, and, so to speak, trouble 
Western nations beyond endurance. 

Five cents a day is what, he says, Chinese 
women will work for in factories, while ten 
cents will satisfy men. 

Possibly it never occurred to General 
Wallace that in all manufacturing countries 
that have come to the front, the man who 
was competent to earn four dollars per day 
was worth, to the employer, as much as 
three men who could earn two dollars a day. 

It takes not years but generations to build 
up great manufacturing countries. The 
Chinese are not gifted with the talent that 
belongs to manufacture. They are imita- 
tors, and nothing more, so far as manufact- 
uring is concerned, but imitation falls 
very far short of success so far as manufact- 
ure is concerned. Changes come from 
day to day, and these changes must be met. 

Some years since I was interested in the 
construction of considerable machinery that 
went to China. The engineer in charge of 
erection assured me that no Chinese me- 
chanic wouid drive more than 100 nails per 
day. He must first bore for the nail, then 
drive it, and he could not be crowded beyond 
the limit of one hundred. He stuck at that. 

Put this at what an American mechanic 
would do, and what part does ten cents a 
day in the way of wages play ? 

General Wallace is a far seeing man in 
his way, but it is evident that when it 
comes down to mechanical operations he is 
‘just a little off.” FRANK GLEASON. 
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Pattern for an Elbow. 





By Gro. GuNTz 

In your issue of September 20, 1894, I 
gave arule for laying out a pattern fora 
square or right angle elbow in two pieces. 
I now wish to supplement it by showing” 
how a pattern for an elbow of any angle 
and any number of pieces may be laid out 
by the same method. 

In the former article I explained the case 
where a drawing of the elbow was not a 
necessity, but in this case it will be neces- 
sary to make a side elevation of the elbow, 
in order to determine the width of the 
pieces at the back and throat, so that the 
angle between the planes of intersections 
can be determined. 

The side elevation, Fig. 1, also shows the 
angle a, ), c, made by the planes a 4 and cb. 

Having made the elevations, lay out the 
circumference, Fig. 2, and divide it into 
four equal parts; then set off the throat 
db, Fig. 1, on dd, Fig. 2, e f, Fig.1, one f, 
Fig. 2, gc, Fig.1,on y c, Fig. 2. Then 
with the bevel set to the angle a, J, c, Fig. 
1, draw the lines / 7¢ on Fig. 2, through the 
point 7, making the same angle with the 


horizontal dotted line « ; then by trial find 
a radius which will cut the point c, and 
describe an arc tangent to the lines / 7. 
Use the same radius to describe the throat 
curves, as shown, add laps where needed, 
and the pattern is complete. 
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Mr. John Platt, Assoc. M. Inst. C. E., 
has opened an office at 136 Liberty street, 
New York, where he will devote especial 
attention to hydraulic machine tools, such 
as were introduced in England by Fielding 
& Platt and R. H. Tweddel). Mr. Platt, in 
connection with his father, James Platt 
(who will remain in England), will also un- 
dertake the introduction of American in- 
ventions in England. 
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There has recently been deposited in the 
Patent Office Museum at Washington a fuc 
simile copy of what is believed to be the 
first patent for an invention issued in 
America. The subject of the patent was a 
water-wheel, and it was granted to Joseph 
Jenkes by the (reneral Court in Boston, 
March 6th, 1646. 
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Triple-screw Cruisers. 


Admiral Meade’s paper, read before the 
recent meeting of naval engineers in New 
York, has at least provoked a great deal of 
discussion if it has had no other effect, and 
there are those who propose that one of the 
new triple screw naval vessels shall run 4 
race with the ‘‘Lucania” or ‘‘Campania” to 
decide whether or not the fastest naval ves- 
sels can overhaul the fastest merchant ves- 
sels. 

It is declared by some naval officers that 
such arace is not at all likely to be allowed 
because it would be considered undignified, 
but however much lacking in dignity 
such a race might be, it would certainly be 
interesting and might also prove of value to 
naval engineers and constructors. 

Admiral Meade’s observations on the triple- 
screw feature, tothe effect that it is not a 
success, seemed to lack support, especially 
after Chief Engineer Melville’s reply, in 
which he gave facts and figures to sustain 
the triple-screw principle, the introduction 
of which into our navy he himself is mainly 
responsible for. 

It is undoubtedly true, as Commodore 
Melville intimated, that the principle, or 
rather its application to such vessels as the 
“Columbia” and ‘‘Minneapolis,” is yet an 
experiment, still the plan certainly has un- 
deniable advantages, amongst which may 
be mentioned the lessened risk of total dis- 
ablement of propelling machinery, less- 
ened height of engines, deeper immersion 
of screws and greater economy in cruising 
at various speeds resulting from the ability 
to steam at three different rates, while yet 
driving the engines in actual use at sucha 
rate as to get an economical performance 
from them. While there may be objections 
to the system that far outweigh these ad- 
vantages, Admiral Meade mentioned only 
one objection—expense, and if that is the 
only objection, and if there is a disposition 
to curtail expense in the navy we could, 
we think, mention a number of ways of 
doing it that would be preferable to block- 
ing the way of development in the engineer 
department. 


Respecting this same triple-screw arrange- 
ment, a curious instance of the ‘‘unexpected 
which sometimes happens” was referred to 
in Commodore Melville’s paper. 

It was expected when designing these 
vessels for three screws that, the center 
screw being aft of the others, it would 
work in water having a considerable back- 
ward motion, given to it by the other screws, 
and that its pitch should, therefore, be 
greater, in order that its number of revolu- 
tions should be the same, all the engines 
being similar. 

Nothing could be more natural than to 
reason thus and to so design things, and 
yet before the first of the vessels was com- 
pleted it became known that what had been 
expected to happen would not happen, and 
the second one of the two triple-screw ves- 
sels, the ‘‘Minneapolis,” has ascrew with 6 
inches less pitch than that of the two side 
screws, turns one revolution per minute 
faster with three pounds higher effective 
pressure, and utilizes 700 more horse-power. 

—_—__ +> 
Power for Nothing, 


We publish elsewhere in this {issue an 
article which treats of the subject of ob- 
taining electric light from power developed 
by wind mills. It is, we think, interesting 
and instructive, especially to those who 
may be said in a sense to make a specialty 
of free power. Amongst these may be 
mentioned those well meaning persons who, 
whenever they see tides flowing, water fall- 
ing, waves beating, or objects blown about 
by the winds, immediately fall to thinking 
of the vast amount of powerthus going to 
waste. So far their thinking is all right 
probably, but they do not usually stop 
here; they go on and conceive ideas for 
‘‘harnessing these tremendous forces of 
nature, and placing them at the service of 
mankind,” for which harnessing operation 
they, of course, expect to reap rich rewards 
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The trouble with most of these people is 
that they know next to nothing of the 
means which must be employed to trans- 
form potential energy into useful work, and 
that in most cases the transformation will 
cost more than to obtain an equivalent 
amount of power by the regularly practiced 
methods. 

The ‘‘utilization of the power of tides” 
is a favorite scheme of those who hope to 
obtain power for nothing, and there may be 
places and circumstances where this may be 
done, but when we consider that power so 
derived would be comparable to an engine 
making only two strokes in 24 hours, and 
working at a pressure of 4 to 20 pounds per 
square inch, we at once see that vast quan- 
tities of water must be handled before the 
amount of power obtainable in this way 
will amount to anything. To get 100 horse- 
power from an engine making two strokes 
(one revolution) per day at 24 pounds mean 
effective pressure would require a cylinder 
of tremendous proportions, and to get the 
same power from the fall of the tides, over 
five and a half million gallons of water 
would have to be handled at each ebb tide 
if the mean fall were five feet, and only in 
very exceptional cases, if ever, would the 
cost of construction and maintenance of the 
necessary reservoirs, etc., fall below the 
cost of obtaining power by the present 
methods. 
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Machinists’ “ House Organs. 


It is announced that another of the 
‘* house organs,” 7. ¢., a regular publication 
issued by a manufacturing concern, is to be 
discontinued ; and this leads us to remark 
(at the risk of seeming to talk shop) that ad- 
vertising by means of such publications has 
been repeatedly proven to be the most ex- 
pensive possible way for machinery makers 
to advertise. 

It is quite natural, perhaps, for a manu- 
facturing concern which does a large busi- 
ness, and whose advertising bills are large, 
to conclude that by publishing a small sheet 
of its own, and attempting to make it more 
or less interesting ina general way, it can 
insert its own advertisements on a liberal 
scale, and by scattering these sheets broad- 
cast among those who are buyers, do its 
own advertising at the mere cost of printing 
and postage. It seems all very simple and 
easy, but nevertheless experience shows 
that it is a mistake. People will not read 
nor preserve such publications ; they never 
acquire any standing whatever; are never 
quoted nor referred to as authorities on the 
subjects of which they treat, and are far 
more expensive than they are expected to 
be. 

Lots of money is thrown away by ma- 
chinery manufacturers in advertising, by the 
selection of ‘‘cheap mediums” and by gen- 
eral inattention, but there seems to be 
no more effective way of getting rid of 
money without return than by starting an 
organ and publishing one’s own advertise- 
ments. 
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According toa recent decision of the U. 8. 
Supreme Court, an inventor or patentee 
whose invention may be used by the U. 8. 
Government without agreement or contract, 
has no claim against the government, the 
court holding that ‘‘some element of con- 
tractual liability must lie at the foundation 
of every action,” 7¢. ¢., against the govern- 
ment, 

The amount at issue in this case was 
about $60,000, claimed as compensation for 
the use by a government architect at the 
Capitol grounds of a patented pavement. 
The decision may and probably will in- 
fluence the action of inventors of arms and 
other patentable devices which must be sub- 
mitted to government officials, because vir- 
tually it seems to give such officials the 
power to simply adopt and use anything 
they may see fit without compensation to 
the inventor, even though he have a patent 
issued by the government itself giving him 
the sole right to manufacture or sell within 
‘he United States. 
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As a result of the effective competition of 
the cable lines in New York City, it is saiq 
that the receipts of the Manhattan Elevated 
Railroads have fallen off during the past 
fiscal year to the extent of about $1 000,009 
and as one of the effects of this, and possibly 
also of the near approach of genuine rapid 
transit by underground railroads, the Man. 
hattan Company is now doing a few of ihe 
things which it should have done years ago, 
and which, if done then, might have pre 
vented the competition which they now 
seem to so much fear. The recently in:ro. 
duced improvements are not much, it {gs 
true, but still are sufficient to indicate wiat 
competition can do in such cases, and it {3 
not unlikely that they will be followed by 
still other improvements, such, for instarce, 
as continuous trains around the city instead 
of the senseless stoppage, switching, and 
reversal of trains at the Battery, as now 
managed. 
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Literary Notes. 


ELEMENTS OF MECHANICAL DRAWING, | SE 
OF INSTRUMENTS, GEOMETRICAL PROB 
LEMS AND PROJECTION, By Gardner ¢ 
Anthony, A. M. Professor of Drawing in Tufts 
College; Dean of the Bromfield-Pearson Schoo|: 
Member of the American Society of Mechani.il 
Engineers. 

In this work the study of mechanical 
drawing is commenced by a series of prob- 
lems relating to the construction, in a geo- 
metrical and mechanical way, of geometrical] 
figures, such as angles, triangles, quadri- 
laterals, and other polygons, circles, pyra- 
mids, etc., etc. After this conic sections 
are taken up; and then follows general 
instructions for drawing, giving the princi- 
ples upon which the delineation of working 
drawings depend. The development of 
surfaces, intersection of surfaces, screw 
threads and bolt heads receive their share of 
attention ; and the last part of the work 
treats on isometric and oblique projection. 
The work is well adapted for the use of 
beginners, and the whole arrangement is 
such as to make it very suitable for teaching 
in evening drawing schools, high and manual 
training schools, and college classes. It is 
published by D.C. Heath & Co., Boston, 
Mass. Price $1.50. 
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Questions of general interest relating to ‘site dis 
cussed in our columns will receive attention in this 
depariment. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 











(541) J. A. D., New Bedford, Mass., 
writes: Please state the proper dip of the 
buckets of a steamboat wheel. .A.—When 
a vessel is working always in smooth water 
the immersion of the top edges of the buck- 
ets of a paddle-wheel should not exceed } 
the depth of a bucket, and for general! 
service at sea an immersion of 4 the depth 
of the bucket is sufficient. If the vessel is 
intended to carry cargo, the immersion 
when light need not be more than 2 or 8 
inches, and should not be more than the 
depth of the bucket when at deepest 
draught. The efficiency of the wheel falls 
a ow with the immersion of the 
whee 


(542) A. R. F., Montreal, Canada, writes: 
Please inform me of a way of making ma- 
rine glue. A.—Take of gum shellac two 
parts, caoutchouc (India rubber) one part 
by weight. Dissolve the caoutchouc and 
shellac in separate vessels, in ether free 
from alcohol, applying a gentle heat. Wheo 
thoroughly dissolved mix the two solutions 
and keep in a bottle tightly stoppered. This 
glue resists the action of water, both hot 
and cold, and most of the acids and alka- 
lies. If the glue be thinned by admixtur 
of ether, and applied as a varnish to leather, 
along the seams where it is sewed together 
it renders the joint or seam water-tight, ani 
almost impossible to separate. 


(543) C. W. C., Baltimore, Md., writes: 
Please inform me what is ‘‘ throttled” and 
‘*guperheated” steam. A.—In steam el 
gineering the term ‘‘throttled steam” 
usually understood to mean steam the press 
ure of which is less than that in the boiler 
caused by partly closing the throttle valve 
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n regard to superheated steam, it may 
be said that when water is heated in a 
vessel steam will be formed when ebulli- 
tion begins, and there will always be a fixed 
pressure for every temperature, so long as 
the steam is in contact with the water. At 
any such stage the steam is called saturated 
steam. If, now, this saturated steam has 
an additional heat imparted to it, the steam 
is then called superheated steam. 


44) W. D. M., Garfield, N. J , asks: Is 
it aafe to letan engine run without oiling 
the slide valve and piston? A.—If the en 
gine is of the ordinary construction, with 
the valve and valve seat made of cast fron, 
it is not safe torun it without oiling the 
V 
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ve and piston. 2. Will steam get under 
slide valve and take the place of oil? 
-The steam will get under the slide 
alve, but for satisfactory results it should 
carry oll with it 3. Will a steel boiler 6 
feet in diameter, 18 feet long, and shell ,’; 
inch thick be injured by allowing a vacuum 
to be formed in it 2? A.—A vacuum or par- 
ial vacuum in the boiler has a tendency to 
injure the boiler, and should be avoided as 
much as possible. 


(545) C. J. C., Wilkes Barre, Pa., writes : 
Your answer to my question is hardly satis- 
factory. I do not find in your articles on 

Practical Drawing” the method of turn- 
ing the horizontal plane of projection 
around the ground line’ Mr. Meyer speaks 
of turning the vertical plane, but in none of 
the numbers which I have can I see any 
method of turning the horizontal plane 
around the ground line. A—We may as- 
sume that the plane of the paper is the 
vertical plane of projection; in this case 
the horizontal plane of projection is per- 
pendicular to the plane of the paper. In 
order to bring horizontal projection in full 
view, the horizontal plane of projection is 
assumed to be turned around the ground 
line (like a door on hinges) until it coincides 
with the plane of paper. The only differ- 
ence between turning the vertical and horti- 
zontal plane of projection is that the latter 
is turned towards the bottom of the board, 
and if we have to turn the vertical plane, 
which must be done when it is assumed 
that the horizontal plane of projection is 
the plane of the paper, and the vertical 
plane is perpendicular to it, the latter must 
be turned away from the lower edge of the 
board. The result is the same; in either 
case, the vertical projection will fall above 
the horizontal projection. 


(546) F. W. P., White Oaks, N. M., 
writes: Ia your answer to Question 360, 
you give a reason why in gas engines a 
charge of gas is not exploded in each end of 
the cylinder, but your reply does not suit 
my case. I have a small engine operating a 
lathe and pump alternately ; and when the 
engine works at all, it does so by spells. It 
will be running right along and to all ap- 
pearance doing good work, when all of a 
sudden it will gradually die down. I work 
on the engine a day or two, and don’t know 
what I have done to it, when all of a sudden 
off she goes again, and works for another 
half day orso. The gases are ignited by 
electricity, and the apparatus seems to work 
all right. even when the engine is not run- 
ning. The valves are all clean and draw 
the gasolene all right. I have written to 
the manufacturers twice, but have received 
no reply. I thought that probably you 
might make some suggestions which may 
help me out of the trouble. I know a small 
steam engine would double discount this 
one, but I cannot get the company to buy 
one, 80 I have to get along as good as I can. 
A.—If you will read carefully the answer to 
Question 360, you will find that this answer 
was not intended tocover yourcase. We 
cannot locate the cause of your trouble 
without examining the engine, but we would 
suggest examining the exhaust pipe, which 
may be choked up by the products of com- 
bustion. The trouble may aiso be due to 
not having a true explosive mixture. 


(547) F. C. G., Indianapolis, Ind., writes: 
I wish you would please name good books 
treating on dynamo and motor construc- 
tion. I am trying to learn the business 
as much as possible from books, and would 
like to know how to compute the amount 
and size of wire required for any given Ca- 
pacity. A.—It is difficult to recommend 
suitable books to persons with whom we 
are not acquainted. However, ‘‘Arithmetic 
of Magnetism and Electricity,” by John T. 
Morrow, M. E., and T. Reid, M. E., and 
published by the Bubier Publishing Co, 
Lynn, Mass., is an excellent book for be- 
coming familiar with all those rules of elec 
tricity and magnetism which are directly 
connected with their commercial applica- 
tion; their use is explained by numerical 
examples of each. ‘Continuous Current 
Dynamos and Motors, Their Theory, De- 
sign and Testing,” by F. P. Cox, and pub 
lished by The W. J Johnston Co., Ltd., 41 
Park Row, New York, is another excellent 
book. It is possible that you will need a 
more elementary work before you can mas- 
ter the principles in this book, but, anyhow, 
it isa useful book to have. ‘‘Dynamo and 
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Motor Building for Amateurs,” with work- 
ing drawings, by C D. Parkhurst, pub- 
lished by the last-named company. may be 
of aid to you. ‘Practical Management of 
Dynamos and Motors,” by FB. Crocker 
and 8. S. Wheeler, published by D. Van 
Nostrand Co., 23 Murray street, New York, 
is another good book. 


(548) L. C., Chicago, Ill., writes: Kindly 
give me the velocities in feet per minute 
that good manila rope should run to trans- 
mit one horse-power. .4 —For transmitting 
one horse power, the ropes should run at 
the following speeds : 
Diam. of rope % inch Speedin ft. per. min.1 O34 


4 bo 


34 14 
% 333 
1 260 
114 164 
14 114 
134 83 


2 inches a ee li 73 


The basis for this table isthe assumption 
that a rope one inch diameter should have a 
working strain of 200 pounds at all speeds. 
This is about ,, of the strength of the 
splice. This large margin is to enable the 
rope to perform a large amount of useful 
work before it is so weakened by wear that 
it is necessary to be renewed. Many engi 
neers recommend a larger horse power for 
the speeds than is given in the table, but we 
believe that those here given are advisable 
except in temporary installations. For satis 
factory results, the diameter of the pulleys 
should not be less than forty times the diam 
eter of the rope. and as much larger as it is 
possible to make them. This rule applies 
also to the idle and tension pulleys as well 
as tothe main driving pulley. The angle 
of the sides of the grooves in which the 
rope runs varies, with different engineers, 
from 45 to 60 degrees. It is very important 
that the sides of these grooves should be 
carefully polished, as the fibers of the rope 
rubbing on the metal as it comes from the 
lathe tools will gradually break fiber by 
fiber, and so give the rope a short life. It 
is also necessary to carefully avoid all blow 
holes, as they will cut the rope out with 
surprising rapidity. 


(549) Z. H., Paterson, N. J., writes: I 
am requested to construct two air tight 
floats or buoys, each is to be 10 inches 
diameter and 214 inches long. They are to 
be filled with compressed air of 50 pounds 
pressure per square inch. I want to know 
if these two buoys will safely support 225 
pounds placed on top of them in still water, 
if not what size should they be? Will buoys 
of less dimensions, but containing a greater 
air pressure, answer? A —The increase of 
air pressure in the buoy will not increase 
the buoyant effort, on the contrary, it will 
decrease it, because when the air pressure is 
increased its density or weight per cubic 
unit is also increased, and, therefore, will 
increase the depth of flotation. The weight 
of air is, however, so small thit we shall 
here neglect it. The weight of water dis- 
placed by a floating body is equal to the 
weight of the body. We shall assume that 
the weight of each buoy is 40 pounds. The 
volume of water displaced by each buoy 
when it is completely immersed, is equal 
to the volume of a cylinder 10 inches diam- 
eter and 214 inches long which is equal to 


2y ry 5 9} 5 oe 
10° x .7854 X > = 977 cuble foot. 
1,728 


Taking the weight of water at 62 5 pounds 
per cubic foot, then the total weight of water 
displaced when the buoy is completely im 
mersed is 
977 X 62.5 = 61.0625 pounds, 

which isthe buoyant effort on the cylinder. 
The weight of the buoy we have assumed 
to be 40 pounds; hence the buoyant effort 
for supporting the weight on top of the cyl 
inder is 61.0625 — 40 = 21 pounds (fraction 
neglected), and consequently the weight 
which each buoy can support is 21 pounds. 
For computing the size of buoy for sup- 
porting on its top a weight of 112 5 pounds 
as given by you, and remembering that the 
weight of water displaced by a floating 
body is equal tothe weight of the latter, and 
the weight supported, we have the follow- 


ing formula: 
WV, Wo+ (1) 


in which Ws = weight of water displaced, 


W. = weight of floating body, and W 


weight of the body supported. The weight of 
water displaced is equal to the volume of 
this water in cubic feet multiplied by 62 5; 
this volume, which we shall denote by V, is 
unknown, hence for W in formula (1) we 
shall write V x 625; the weight of the 
floating budy we shall assume to be 100 
pounds, and W we know to be equal to 
112.5 pounds, hence the formula (1) must be 
changed to the following: 
V X 62.5 = 100+ 112.5 


= 626 7 = 212.5, 
from which we get 
rr 212 5 : 
v= — = 3,4 cubic feet. 
62.5 
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If we make the length of the cylinder or 
buoy 8 feet, then the cross-sectional area of 


the cylinder must be ae 1.183 square feet, 


which corresponds to a diameter of 1 foot 4 
inches very nearly. Hence the buoy should 
be 38 feet long and 16 inches diameter, all 
outside measurements. This buoy when 
completely immersed will support a weight 
of 112 5 pounds. 


(550) G@. G, Allegheny, Pa, writes: 
Please answer the following questions: 1. 
A steam hammer is working with a steam 
pressure of 100 pounds per square inch 
under its piston, which is 24 inches diam- 
eter, and having a stroke of 4 feet. The 
total weight of ram, piston and piston rod 
is 5 tons. How far will this ram travel 
upwards after it has traveled 4 feet, at 
which point the exhaust passage {s suddenly 
opened, and a steam pressure of 100 pounds 
per square inch is suddenly admitted to the 
top of piston? 2 Also, how far will the 
ram travel upwards after having traveled 
4 feet, when steam of 100 pounds per square 
inch is suddenly admitted at. the top of 
piston, while the steam pressure under the 
piston remains in full force? In all cases 
you will, of course, assume that the cylin- 
der is plenty long enough so that the piston 
will not be obstructed by it in its upward 
flight. The diameter of the piston may be 
neglected in the computations. Please give 
the method of computation in as simple 
manner as possible, so that I can apply it to 
any case. A,—The first step will be to find 
the stored-up energy in the moving mass 
at the end of the stroke; to find this we 
must know the velocity of the moving mass 
at the end of the stroke, and for finding the 
velocity we must know the acceleration. 
The acceleration is found by the following 
formula : 


/-_ a, (1) 
m 

in which f = effective force in pounds, 
which causes the mass to move upwards, 
m == mass, which is equal to the total 
weight in pounds divided by the accelera- 
tion of gravity = 32 2 feet per second, and 
a = the required acceleration Taking the 
total moving weight at 5 xX 2000 = 
10 000 
32.2 
= 3105. The area of a piston 24 inches 
diameter is 452 39 square inches, hence the 
total force acting underneath the piston is 
452 39 & 100 = 45.239 pounds ; this is re 
sisted by the weight of the moving parts, 
hence the effective force which moves these 
parts is 45.239 — 10,000 = 35,239 pounds; 
substituting this value for f in formula (1), 
we have 


10,000 pounds, the mass m will be 


35 239 
3105 
Allowing for friction, we may take 110 feet 
per second for the acceleration a. The ve 


locity at the end of stroke is now found by 
the following formula: 


=a= 118 49. 


v= Vf/2xaxs, (2) 
in which » = velocity in feet per second at 
the end of the stroke, s = stroke in feet, 
and a = acceleration = 110 feet per second, 
as found above; substituting these values, 
we have 


v= 4/2 X 110 X 4 = 29 6 feet per second. 
The stored-up energy at the end of the 
stroke is found by the following formula: 


6s ; mM v?, (3) 


in which «¢ stored up energy in foot- 
pounds ; the other letters denote the same 
quantities as before. Substituting in for- 
mula (3) for the letters their values. we have 
e=3 X 8105 xX 296% = 136028.84 foot- 
pounds. The moving parts cannot be 
brought to rest until this energy has been 
expended. The resisting force on which 
this energy is expended is the total steam 
pressure admitted to the top of the piston, 
which we have found to be 45 239 pounds, 
and the weight of the moving parts = 
10,000 pounds, making a total of 55,239 
pounds. Hence the moving mass will 
travel, after the steam has been shut off, 
through a distance of 


136028.84 _ 


55,239 


2 46 feet. 


In the second case the stored-up energy at 
the end of the stroke is the same; the steam 
pressure on top of the piston will counter- 
balance the pressure underneath, hence, if 
we neglect friction, the only resistance to 
be overcome will be the weight of the mov- 
ing parts. Consequently the distance 
through which the moving parts will travel 
before the energy is used up, and the whole 
brought to rest is 


136028 84 

10,000 

In these computations we have assumed 
that there is no expansion underneath the 


piston, and that there is no compression due 
to contracted steam passages. 


= 13.6 feet. 
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lransient Advertisements 50 cents a line ‘for each 
insertion under this head. About seven words make a 
tine. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue 











New Gear Book free. Grant ; see page 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
Fine pat. work. H. Cooper, 118 William St... Nec, 


Pattern and Brand Letters. 


pte A variety of sizes 
and styles. j 


Heber Wells, 157 William St.. N. ¥ 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt.3s Cortlandt St., N.Y. 


_Best Presses and Dies for all sheet metal work, 
Ferracute Machine Company, Bridgeton, N. J. 


Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N. Y. 


Match machines for sale, splint cutters, coilers & 
unloaders. I. L. Hawkins, bld’r, Waterbury, Conn. 


Our loose pulley oiler saves you labor, annoy- 
ance, money, Kridler Mfg. Co., Grand Rapids, Mich. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices. and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R.M. Clough, Tolland, Conn. 

Emery, emery wheels, grinding machines and 
grinders’ supplies, quick process and large stock. 
When ina hurry, buy of The Tanite Co.. New York 
City, Cincinnati, Ohio, and Stroudsburg, Pa. 

New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates in brass 
and aluminum, 

“Binders” for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c¢. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma 
CHINIST PUBLISHING Co., 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
3y F. F Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by John Wiley & Sons, 53 East 
Tenth street. New York. 


“Modern Locomotive Construction.” By J. G. A, 
Meyer. In this book the design and construction 
of all details of the locomotive and tender are con- 
sidered from a practical standpoint. It contains 
ilustrations of details made trom working draw- 
ings, accompanied by plain directions for design- 
ing, and rules and tables forconstruction. Adapted 
to office and shop use. Priee, $10. Published by 
John Wiley & Sons, 53 East lenth streer, New 
York. 

eee oe 
Report of Committee on Comparison 
of Round and Square Test Bars.* 

This committee was appointed at the July 
meeting of the association to investigate 
the matter of casting round test bars on 
end, according to the method proposed by 
Mr. Thos. D. West, of Sharpsville, Pa., as 
being preferable to the ordinary method of 
casting square bars flat. 

We have followed out our tests with the 
apparatus furnished by Mr. West and have 
been guided by his directions, as to details 
of pouring, etc., thus taking advantage of 
his experience. The different members have 
made independent tests, so that this report 
represents results obtained in several found- 
ries. 

A series of nine pairs of tests were carried 
out to obtain the different properties de- 
scribed in a former paper of Mr. West’s, 
read before the association, on his method 
of casting round test barson end. These 
bars were cast two in a flask and poured 
from the same ladle of iron at the same time, 
and are accordingly grouped in pairs. Ten 
bars of the eighteen were defective. 

From these tests it was seen that in the 
nine pairs of bars, only one pair (No. 8) 
show a solid fracture. In all the other pairs, 
either one or both bars show flaws. The 
effect of these flaws is shown directly in 
the breaking tests, No. 8 being the only 
pair that broke practically at the same 
weight. The percentage of bars in this 
series which showed flaws is 553 per cent. 

Another series of 11 pairs of round bars 
was tested for transverse strength, shrinkage 
and chill. In this serfes 82 per cent. of the 
bars showed flaws. 

Still another series of tests comparing 
square bars and round bars was made. 


*Report presented at a meeting of the Western 
Foundrymen’s Association, November 21, 1294, 
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Each set of three bars was cast from the 
same ladle of iron, the square bars being 
cast flat in the ordinary way and the round 
bars on end. In this series the square bars 
were all perfect, showing no flaws, while 
of the round bars, there was 43 per cent. 
defective, on account of flaws. 

In a fourth series of tests, comparisons 
were made with square and round bars, as 
in third series. In this series the per cent. 
of square bars defective from flaws is 18 
per cent., while of the round bars it is 544 
per cent. 

Still another series of tests, made by one 
of the committee, comparing the square and 
round bars, showed the percentage of poor 
bars, in round bars cast on end, to be much 
greater than in square bars cast flat, but 
unfortunately the record of his tests was 
mislaid and we cannot show the actual 
figures. 

Mr. West’s plan for determining contrac- 
tion, fluidity and chill, we find to be good. 
His plan for shrinkage, as was shown by 
first series, and in about 100 other bars, not 
enumerated, shows no uniformity and is 
impractical. 

We are obliged to say that we cannot see 
anything in the foregoing results that 
would warrant usin endorsing the round 
bar, cast on end, as against the square 
bar, cast flat, for obtaining the transverse 
strength, which is the most important test 
in ordinary foundry practice. 

The principal difficulty met with is the 
frequent appearance of flaws (probably due 
to method of casting) which does not seem 
to occur to the same extent in square bars, 
cast flat. These flaws do not appear to be 
blow holes, or cavities, but rather slag, or 
sand flaws. 

Respectfully submitted for the committee, 

O. T. StantiaL, Chairman. 
eee 
Fifteenth Annual Meeting of the 

A. 8S. M. E. 











The programme of the Fifteenth Aunual 
Meeting of the American Society of Me- 
chanical Engineers has been announced, 
and, so far as can be judged from it, the 
session will be a very interesting and pleas- 
ant one. The convention will be opened at 
9p. mM. on Monday, December 3d, at which 
time there will be no presentation of papers, 
but some topical questions will be taken up 
for discussion. Meetings during the week 
will be confined to mornings and evenings 
as usual, in order that afternoons may be 
left open for social reunions, or for trans- 
action of such business as members may 
have on hand in the city or vicinity. 

During the various meetings the follow- 
ing professional papers will be read : 

‘* Relative Tests of Cast iron,” by W. J. 
Keep. 

‘*Notes on Steel Forgings,” by Geo. M. 
Sinclair. 

“Trials of a Vertical Triple expansion 
Condensing Pumping Engine at the Trenton 
Water-works,” by Samuel and 8. 8. Web- 
ber. 

‘*Tests on the Triple-expansion Engine 
at the Mass. Inst. Tech.” (Second paper), 
by Peabody: Miller. 

‘Trial of a Leavitt Pumping Engine ;” 
‘Trials of a Recent Compound Engine 
with a Cylinder Ratio of 7:1;” ‘*Chang- 
ing the Suction System of a Pumping En- 
gine,” by F. W. Dean. 

‘‘Tests of the Strength of Spruce Col- 
umns,” by Gaetano Lanza. 

**On the Theory of the Moment of In- 
ertia,” by C. V. Kerr. 

‘*Comparison of the Action of a Fixed 
Cut-off and Throttling Regulation, with 
that of the Automatic Variable Cut-off on 
Compound and Triple-expansion Engines ;” 
‘* Description of a Cam for Actuating the 
Valves of High-speed Steam Engines ;” 
** Description of an Improved Steam Sepa- 
rator and an Improved Steam Jacket ;” 
‘Description of an Improved Centrifugal 
tovernor and Valve,” by Chas. T. Porter. 

‘Stresses in the Rims and Rim Joints of 
Pulleys and Fly-wheels;” ‘‘The Applica 
tion of Brakes to the Truck-wheels of a 
Locomotive,” by Gaetano Lanza, 
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‘‘An Experimental Study of the Effect 
of the Counterbalance in Locomotive Drive- 
wheels Upon the Pressure of Contact Be- 
tween Wheel and Rail,” by W. F. M. Goss. 

‘‘Present and Prospective Development 
of Electric Tramways,” by C. J. Field. 

‘* Relative and Special Tests of Cast iron,” 
by Thos. D. West. 

‘‘Rustless Coatings for Iron and Steel,” 
by M. P. Wood. 

‘« The Effect of Clearance on Economy of 
a Small Steam Engine,” by Geo. W. Bissell. 

‘Results of Experiments to Test the 
Accuracy of Small Throttling Calorim- 
eters,” by D. 8. Jacobus. 

At the close of each session a luncheon 
will be served in the lower room of the 
house, and on Wednesday evening there 
will be a reception and conversazione at 
Sherry’s, Thirty-seventh street and Fifth 
avenue. The usual programme will be 
somewhat varied in connection with this 
function, as the presidential address will be 
delivered at that time. The sessions will be 
closed on Friday morning. 

The following are among the topical dis- 
cussions which are set down for the meet- 
ing, though to judge from former meetings, 
it is difficult to tell how many of them will 
actually be taken up: 

‘‘Are there certain general principles un- 
derlying the proper connection of steam 
boilers and engines in a power plant ?” 

‘What form of filing cabinet have you 
found most convenient for clippings, etc.?” 

‘*What is the nature of the injury done to 
massive machinery when the building has 
burned in which it stood ?” 

“Is it better to have the condenser close to 
an engine cylinder, or is it a good plan to 
have a long pipe between them ?” 

‘Can it be made practicable to design a 
machine which shall unite the merits of both 
the milling machine and the planer? Is 
not this problem a paradox in machine con- 
struction ?” 

‘‘For filtering oil having very finely di- 
vided metallic particles in suspension, what 
have you found to be the best filtering 
material, either for one operation or in a 
series ?” 

‘* What is the economy, if any, of damper 
regulation in firing with liquid or gaseous 
fuel ?” 

‘‘In boilers fired with liquid or gaseous 
fuel, is there any advantage in simultaneous 
regulation of the fuel supply and the posi- 
tion of the damper, either by the same or by 
different mechanisms under the ordinary 
control of the steam pressure ?”’ 

‘‘Are there any conditions under which 
oll fuel is cheaper than coal for genera- 
ting steam at points in the Atlantic Seaboard 
States; if so, what are they, and where ?” 

‘‘Has any term ever been suggested to dis- 
criminate between the elastic resistance of- 
fered by a body to a force tending to change 
its shape and that offered by the same body 
to a force tending to change its volume ? 
How much of the latter kind of elasticity 
has India rubber ?” 

‘‘In a centrifugal pump at constant speed, 
how is the efficiency effected (a) by throt- 
tling the delivery; (b) by a by-pass ?” 

‘In a centrifugal pump receiving water 
under the head, does the whole amount of 
the head add to its normal lift ?” 

‘“‘What is the common method and best 
practice for determining the largest sizes of 
pipe desirable to use in mill heating, both by 
live and exhaust steam ?” 

‘*In the operation of annealing tool steel, 
what is the essential or principal condition 
to be observed to insure the best success ?” 

“What is the best telephone system for 
connecting departments of a large works 
with each other and the central office ?” 

‘What rule is there for determining ap- 
proximately the horse-power required to 
drive disk fans for exhausting and ventila- 
ting ?” 

“Has any one found it to pay to exhibit 
in recent International Expositions, where 
to do so entails a cost of attendance, trans- 
portation and other heavy charges?” 

‘Is there any reliable method for calcula- 
ting the cost of one machine if the cost of a 
large number is known; or, conversely, if 
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you know the cost of one machine, can 
the cost of building a large number of the 
same machine be satisfactorily calculated ?” 

‘*W hat information can you give as to the 
best method for the extraction of oil from 
condensed steam, where it is desirable to 
use the exhaust steam repeatedly for boiler 
feed purposes ?” 

‘‘Have you had convincing experience in 
the crystallization of metals due to inter- 
mittent strain or vibrating motion ?” 

It is announced also that the summer 
meeting of 1894 may be expected to be held 
in Detroit, Mich., by which is meant, of 
course, the summer meeting of 1895. 

It is expected that there may be consid- 
erable interest in the proposed amendments 
to the rules of the Society, the change per- 
taining particularly to the manner of class!- 
fying and receiving new members, and the 
object being to enhance the value of member- 
ship in both the associates and members’ 
grade. The classification proposed is that 
of honorary members, members, associates 
and juniors, the first-named class not to ex- 
ceed 25 in number. According to the new 
rules, a candidate for full membership must 
be not less than 30 years of age, and for an 
associate not less than 26 years of age. It 
is understood that this will, however, sim- 
ply be an amendment of the rules to con- 
form to what has grown to be the regular 
practice of the Council in considering ap- 
plications for membership. 

oe 
The Picture of Geo. H. Corliss. 





It seems rather odd that after all the 
notable things accomplished by Geo. H. 
Corliss during his lifetime, the question of 
the control of his photograph should now 
lead to a notable court decision. It seems 
that his family wished to stop the sale of a 
biographical sketch of Mr. Corliss, and fail- 
ing in this attempted to secure an injunction 
agginst the publication of a reproduction of 
his photograph. In this they also failed. 
Judge Coit, of the U.S Circuit Court, at 
Boston, saying in part : 

While the right of a private individual to 
prohibit the reproduction of his picture or 
photograph should be recognized and en- 
forced, this right may be surrendered or 
dedicated to the public by the act of the in- 
dividual, just the same as a private manu- 
script, book, or painting becomes (when 
not protected by copyright) public property 
by the act of publication. The distinction 
in the case of a picture or photograph lies, 
it seems to me, between public and private 
characters. A private individual should be 
protected against the publication of any 
portraiture of himself, but where an indi- 
vidual becomes a public character the case 
is different. A statesman, author, artist, 
or inventor who asks for and desires pub- 
lic recognition may be said to have sur- 
rendered this right to the public. When 
any one obtains a picture or photograph of 
such a person, and there is no breach of 
contract or violation of confidence in the 
method by which it was obtained, he has 
a right to reproduce it, whether in a news- 
paper, magazine, or book. It would be ex- 
tending this right of protection too far to 
say that the general public can be pro- 
hibited from knowing the personal appear- 
ance of great public characters. Such 
characters may be said of their own voli- 
tion to have dedicated to the public the 
right of any fair portraiture of themselves. 
In this sense I cannot but regard Mr. Cor- 
liss as a public man. 

——_ ae 


Two Mechanies Return. 





W. IL. Dayton, of Torrington, Conn., re- 
cently returned from Europe, coming over 
on the ‘‘Lucania’s” last record-breaking 
passage. He has spent about three months 
looking into mechanical matters in England 
and on the Continent, and while he saw 
many things to admire there, he thinks that 
in many respects American practice is far 
superior, especially in what may be called 
the too] maker’s art. 

Speaking of his swaging machine—of 
which we gave an account in our issue of 
July 5th—he thought the principal obstacle 
to its introduction abroad was that the 
necessary good tool making which must 
always accompany the use of such a ma- 
chine was not, except in rare cases, to be 
obtained there, and in his opinion a great 
deal of education must precede its full de- 
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velopment there—an education which wi] 
consume much time, perhaps generation: 

Ambrose Swasey, of Cleveland, also 
turned from a three months’ trip to Eur: 
coming in on the ‘‘ New York,” which had 
one of the most persistently rough passages 
ever experienced, and affording Mr. Swasey 
an excellent opportunity to study various 
phases of sea sickness. In Europe, he natu- 
rally spent a good deal of his time hobnob- 
bing with astronomical instrument makers 
and astronomers, his fame as the builder of 
the two largest telescopes in the world hay. 
ing, of course, made him known every. 
where. In London, he was the guest of the 
Royal Astronomical Society, and of ac ub 
composed of a portion of its membershi)). 

He also looked into matters connected 
with tool building, and speaks enthusiasti- 
cally of the exhibit of machine tools at the 
Antwerp Exhibition. His general conclu- 
sions, however, are practically about the 
same as those of Mr. Dayton referred to 
above. 
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Steam Engine Fly-wheels. 





By Wo. R. KALEs. 

The duty of the fly-wheel of an engine 
is to act as a reservoir of energy from which 
power may be drawn, or in which power 
mav be stored at times when the torque 
produced by the pressure on the crank-pin 
is less or greater than that required to over- 
come the load on the engine. Consequently 
the fly-wheel must always be taking up or 
giving out work, as the torque varies even 
when the load is constant, but it is not 
necessary to make calculations for these 
changes except in special cases, because a 
wheel that will take care of the variations 
in the load will, under most circumstances, 
be far in excess of that demanded by varia- 
tions in torque. 

Knowing the allowable variation in speed, 
the amount and rapidity of the variations in 
load, and the time required by the governor 
to accommodate itself to the changes, it Is 
possible to calculate the weight of a wheel 
rim of a given diameter that will keep the 
speed fluctuations within the prescribed 
limit. 

It is evident that for loads that come on 
or go off gradually, the governor will keep 
pace with the changes, and then the wheel 
needs simply to look after the variations in 
torque due to the steam distribution, the 
acceleration and retardation of the reciproca- 
ting parts, etc., but in such cases as those 
presented by rolling: mill and electric railway 
work, where large and instantaneous varia- 
tions of load occur, the governor cannot act 
soon enough. Then it is that the fly-wheel 
must be able to take up the superfluous 
power, or make up the deficiency in power, 
until the governor can have time to reach its 
proper position. 

In this paper it is proposed to work outa 
formula that shall apply to cases where the 
greatest variations occur in the instantaneous 
changes of the load. 


Let H. P. = the rated horse-power of the 
engine; 
R = the number of revolutions per 
minute; 
D=the mean diameter of the 
wheel rim in feet; 

= the greatest fraction of the 
H. P. that can be instantane- 
ously thrown on or off in 
the form of a load variation; 

7 = the number of revolutions the 
wheel makes between tlie 
time when such a load is 
thrown off, and the time 
when the governor rises tv & 
position proper to contro! 
the reduced load; 

p = the per cent. of allowable v 
ation in speed; 

W = weightin pounds of a rim that 
can take up the superfluous 
power without speeding up 


above Rk (1+) rev: 
(t+) 


tions per minute, 
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At the speed R the rim has a linear ve- 
locity in feet per second of 
R 
=D =. (1 
60 
The energy stored in a moving weight is 
given by the formula 
Sais 
se 
where H is expressed in foot-pounds, and 
where g is the acceleration of gravity in 
feet per second, 32.16. 
W / R\? 
Z=% . Da \. 38 
Toray © 
Letting H, represent the energy in foot- 
pounds whea the wheel runs at its upper 


limit of speed, (1+ P ): 


V*, (2) 


1u0U 
vi. a8 p\)? 
B Mes 0 ea , 4) 
qg 1 60 ( +i) j ; 


Therefore, the number of foot-pounds 
that can be taken up by the wheel without 
increasing its velocity beyond the allowable 


limit is 
~(" Da) 
g 60 


iin 2 a th! 
1 . 100 a) 
E> BY (8 + ata) 
og) 60 10U 10, 0uU 
Now from the conditions stated above, 
the superfluous energy in the greatest vari- 


ation that can take place before the govern- 
or adapts itself to the load is equal to 


HOF: : 38 000 7 


Oe =. 


Eh, - [ihe 


Ruih 
Placing this equal to /, — H, we have 
a H P. . 38,000) r _ \ W 
Fe on = SG 
R\*/2p p* 
xD : 6 
( éo) ( LUU ™ ae) ” 


Solving for W, 
2 


y .. Zl. P. . 38,000. 7 . 60. 100.47. 2 


2 
R?.h.x®, D2. (2 Pf 
‘ ( ee 700) 


HP. r 
al h{2pt p* ‘ 
( 100) 


33 000 x 60 X 100 x 8216 x 2 
. 
31416 
H P. r 
Re pr’ p? 
n (2 
( » Fin) 


77.630,000,000 (7) 


, 


h (? p+ a 


depends upon the character of the governor, 
the magnitude of the variations in the 
work the engine is to perform, and the 
allowable speed fluctuations. A designer 
can readily simplify the formula by calcula 
ting this expression for each of the several 
classes of work that his engine is te per- 
form, and he will then have for each case a 
formula like the one below, 

HP. g 

R* D* 

in which @ is a constant. 

For instance, suppese that one-half of the 
full engine load can be instantaneously 
thrown off, that the fluctuations in speed 
must not exceed 2 per cent., and that it 
will take two full revolutions of the engine 
before the governor can reach its proper 


As will be seen, the factor 


W= 


position. In this case, 
h=2 
= 2 
r=23 
and the factor becomes, 
2 _ all 


2(4+ .04) 4.04 
or such conditions the formula becomes, 


oe. oF 


19,200 000,000. 
h* D* 


As an example, suppose we have a 500 








horse-power engine with an 18-foot whee] 
running at 100 revolutions per minute. 


H PF. =O 
R = 100 
D= 18 


“e 500 x a aa — 29,600 lbs. 
100 X 18 


In making up this weight, the arms of 
the fly-wheel should be ‘allowed at one- 
sixth their actual weight, and an allowance 
should be made for the weight of driven 
wheels; the metal in the rim of a driven 
wheel being as valuable as that in the rim 
of the fly-wheel, if the driven rim travels at 
the same linear velocity. 

A study of formula (7) shows the impor- 
tant part played by the speed of the wheel; 
for to control the same fluctuations of load 
with the same diameter of wheel very 
nearly twice as much weight is required at 
80 as at 100 revolutions per minute. 

Furthermore, the advantage of a sensitive 
and quick acting governor gear is shown by 
the fact that the wheel weight is propor- 
tional to the number of engine revolutions 
that the governor requires to make its move- 
ment. 

Identical equations may be deduced by 
supposing the engine to be suddenly loaded 
down instead of unloaded. 





Brush Arrangement for Milling Cutters. 

While milling machines are forging ahead, 
and are receiving so much attention, both 
by your readers and writers, I wish to 
speak of an attachment recently brought to 
my notice, for clearing a cutter of its chips. 
It was an improvised affair, and perhaps 
has been employed before, but to me it is 
new, nor do I know of any machines being 
built with a provision of this kind. 

I suppose it is a common experience that 
when a deep cut is taken in either wrought- 
{ron or steel, the cutter is Hable to become 
clogged with the cuttings, the effect of 
which is to heat it, and produce bad work. 
The simple remedy, of course, is to clear 
away the chips with a hand brush, but in 
the case referred to, the operator relieved 
himself of this work by employing a rotary 
brush, and connected it in the manner 
shown by my sketch, Fig. 1. The rod to 
which the brush attaches is but ;>, inch 
diameter, and is set at an angle with the 
spindle of about 30 degrees. The brush 
revolves somewhat faster than the cutter, 
and in the direction of the arrow ; most of 
the cuttings are thus thrown off at the rear 
of the table. Motion is derived from one 
of the feed cones, a }-inch belt of lace leather 
being sufficient to drive the brush. 

Builders of milling machines could evi- 
dently improve on the scheme | illustrate; 
in fact, most of this could probably be 
dispensed with, elther by causing a brush 
to roll on the cutter at an angle of, say, 45 
degrees, as shown by Fig. 2, or perhaps a 
reciprocating brush would be preferable. 

Not to ignore the value of pneumatic 
appliances, I would suggest that a very 
small and comparatively light air jet might 
be used to advantage in clearing away 
cuttings when the spaces are disposed to fill 
up. ** QUIRK.” 
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Why Does a Bicycle Stand Up? 





By J. BEGTRUP. 





It isno doubt true that a bicycle rider 
can and often does balance himself by man- 
ipulating the wheel soas to run it under 
the center of gravity, but he does not gen- 
erally depend on such manipulation to pre- 
serve equilibrium, as is the opinion ex- 
pressed by Mr. Oberlin Smith in your issue 
of November 15th. 

I think that most bicycle riders will ad- 
mit that a great deal of riding can be done 
without turning the handle at all, and I 
think that such manipulation of the wheel 
is only resorted to occasionally by the ex- 
perienced rider when running slow or when 
turningacurve. I donot think Mr. Ober- 
lin Smith has answered the question in re- 
lation to stability of a bicycle rider fully; in 
fact, I think he has missed the main point. 

The stability of a rolling wheel does not 
depend on human skill or instinct—it will 
stay upright whether there is a human 
being on top of it or not; the upright 
position is the ‘‘natural” position for a 
rolling wheel; this, I think, is known ina 
general way to any one who has had occa- 
sion to roll a wheel or hoop. A wheel can 
be rolled on any ordinary road by giving it 
an occasional push to keep up the speed ; it 
will not only be simply in balance, it will 
be in ‘‘steady balance,” for if it hits an ob- 
struction in the road which throws it a little 
to one side, it will immediately swing to 
the other side, and after a few small oscilla- 
tions recover its upright position, just asa 
pendulum will regain its perpendicular 
position after having been disturbed. The 
natural position fora thin circular disk is 
horizontal when at rest and vertical when 
rolling. To prove this, take any thin coin 
and try to makeit stand up on its edge; 
this will soon convince the experimenter 
that the first part of my assertion is correct. 
Then hold the coin nearly vertical, and 
throw it along the table in any manner 
whatever except at right angles to its own 
plane, and it will invariably obtain a rolling 
motion if thrown with sufficient force; if 
held so that its plane is nearly in the direc- 
tion of motion, it is Impossible to throw it 
without making it roll, and thus I think 
the second part of my assertion can be 
proven experimentally. The coin can also 
easily be made to perform small lateral os- 
cillations while running, which proves it to 
be in stable equilibrium. But why is it in 
equilibrium ? If the coin has its plane ini 
tially inclined to the vertical, and is prop- 
erly started, it will describe a curved path 
whose curvature depends on the amount of 
inclination, and in this circumstance lies the 
secret of stability of a rolling wheel, which 
I shall presently explain. 

But first I would like to explain why the 
inclined coin rolls in acurve. It is an un- 
deniable fact that it does so, but we would 
like to know why. If we imagine the coin 
to make an exceedingly small impression on 
its support, it is evident that this impression 
would be slightly curved when the coin 
leans to one side, and such impression being 
an increment of the track, it is clear that 
the track will be curved. The impression 
may be so infinitely small that this explana- 
tion would seem insufficient, but it is the 
best I am able to give. 

If something happens to the rolling wheel 
which throws it over to one side, the lower 
part which is in contact with the ground 
will immediately start on a curved track, 
while the upper part on account of its in- 
ertia will push straight ahead ; this action 
of the upper part will straighten up the 
wheel and throw it to the other side, and 
the action may be repeated in the opposite 
direction; the wheel will not be allowed to 
fall to either side—it is in ‘‘ dynamical 
equilibrium.” 

That the equilibrium of a rolling wheel 
depends on an action between the wheel 
and the supporting surface, can be shown 
by a little experiment with the coin. Puta 
board in an inclined position, and project 
the coin along a horizontal line on the in- 
cline, it can then be seen by a careful 
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observer that the coin rolls with its plane 
at right angles to the incline, which shows 
that a rolling wheel will always have its 
plane perpendicular to the surface it rolls 
on when it moves in a straight line, no mat- 
ter what the relative direction of gravity 
may be. Thisis the natural position fora 
rolling wheel, but a bicycle rider can, of 
course, make it stand straight up by throw- 
ing his weight to one side, and turning the 
wheel so as to run straight ahead. Whena 
wheel rolls on a curve it is always leaning a 
little toward the center of the curve; it is 
thus compelled to describe a curve by its 
contact with the ground, while the inertia 
of its mass is opposed to curvilinear mo- 
tion; this is the kind of inertia called 
centrifugal force. Gravity will draw the 
wheel inward, while centrifugal force will 
pull it outward, and the wheel is in equi- 
librium under the action of these two 
forces; if gravity should prevail over 
centrifugal force, the radius of curvature 
would be smaller; this would increase the 
centrifugal force, which is inversely pro- 
portional to the radius of curvature; like- 
wise, if centrifugal force should prevail 
over gravity, the radius of curvature of the 
path would be greater, and centrifugal 
force would decrease in the same propor- 
tion; the natural radius of curvature of the 
path of a rolling wheel is, therefore, de- 
pendent on the velocity of the motion. 
This can easily be verified by experiment- 
ing with the rolling coin, for the curvature 
will gradually become smaller when the 
coin loses its velocity, and the path will 
be a spiral line. 

When a mass is mounted on top of a roll- 
ing wheel the dynamic stability of the com- 
bined mass will be greater than that of the 
wheel itself, for the position of the center 
of gravity is higher, and the action of grav- 
ity will therefore be slower, and any dis- 
turbing force caused by contact with the 
ground will be less effective on account of 
the longer distance to the center of mass. 

The stability of a bicycle rider is much 
like the stability of a skater; while it is 
rather difficult to stand still on one skate, 
it is very easy to slide along on it. When 
a bicycle rider runs down hill he has noth- 
ing to do but to keep his wheel steady, 
which also seems to prove the correctness 
of my theory. 

The resistance to a change of plane of 
motion is of some consequence when run- 
ning fast, but generally, I think it amounts 
to very little. Such resistance does not 
give absolute stability; it only delays the 
fall; the gyroscope makes some resistance 
to being moved to another plane of motion, 
but after it has been moved, it does not 
return to its original position ; this, apart 
from other considerations, shows the great 
difference between gyroscopic stability and 
the stability of a rolling wheel. 
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Mr. Geo. F. Simonds, formerly of Fitch- 
burg, Mass, but who had recently resided 
in Boston, was killed by the cars at Scran- 
ton, Pa., November 7th. Mr. Simonds was 
the inventor of what is known as the 
Simonds rolling process, of which we have 
given accounts in our columns, and by 
which steel balls for ball bearings, track 
bolts, screws of various forms, and many 
other small forgings are produced by 
straight reciprocating dies, rolling the ma- 
terial between them. Mr. Simonds had also 
done much work in the direction of the de- 
velopment of ball bearings for machinery, 
and was interested in processes of harden- 
ing and tempering articles of steel without 
deformation. 

At the time of his death he was 52 years 
of age, and had by his devotion to business 
and his work attained toa highly respected 
position in the community in which he 
lived. 


—— — 


During a recent visit to the shops of the 
Garvin Machine Co., in New York, we 
found a full complement of men at work, 
and engaged mainly upon special machinery 
for use in manufacturing bicycles. Some 
very interesting machines are being devel- 
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oped in this line, of which we may be able 
to give particulars later. Among them are 
special forms of screw machines or forming 
lathes for making bicycle wheel hubs, ma 
chines for drilling and reaming the links of 
bicycle chains, automatic machines for 
making small studs and nipples, and for 
threading spokes. Though the company 
have engaged allotments of space at the 
coming Cycle Show in New York, they 
state that it now seems probable that they 
will be unable to fill the space with ma- 
chinery, as the demands from bicycle manu 
facturers are so great that they are unable 
to accumulate stock, and they think it bet 
ter to fill orders with the machinery which 
would otherwise be exhibited. 




















Pittsfield, 


Mass., 


The Senyear Knitting-mill at 
will be enlarged. 

The Success Knitting-mill at Cohoes, N. Y., is be- 
ing extensively enlarged. 

About $5,000 has been appropriated to light At- 
tleboro, Mass., by electricity again. 

James Simpson & Co., silk manufacturers at Pat- 
erson, N. J , may establish a similar mill at Pitts- 
ton, Pa. 

Congressman Wolvorton, of Simbury, Pa., is in 
terested ina project to establish at that point a 
large silk-mill. 

A new 38x30-foot dyehouse is being erected at 
the Ray Woolen Company’s plant at North Bel- 
lingham, Mass. 

A $150,000 stock company has been looking over 
the Sewall Falls property, Concord, N. H., with a 
view to possibly establishing a factory there. 

Elkins, Errett & Garrecht, of Philadelphia, Pa., 
will organize a $30,000 stock company, and estab 
lish the manufacture of cement at Pnillipsburg, 
N. J. 

The Fitchburg (Mass.) Manufacturing Company 
has secured the Mitchell Mill, also at Fitchburg, 
and will establish therein the weaving of ging- 
hams. 

It is reported that M. C. D. Borden, of the Amer 
ican Print Works and [Iron Works Mill, of Fall 





River, will erect a number of large cotton store- 
houses. 

A $50,000 stock company will be organized to 
establish the manufacture of cotton and woolen 
goods at Laredo, Texas. T. W. Dodd is ivter- 
ested. 

The Plymouth Air Rifle Company, of Plymouth, 
Mich , is looking for a location for a factory in the 
East, and has been considering Derby, Conn., asa 
good place. 

The business which the late Geo. F. Simonds had 
been engaged in developing for the past six years, 
is being carried on by the Ball Bearing Co, 32-33 
India Wharf, Boston, Mass. 

The Berlin Iron Bridge Co., of East Berlin, 
Conn., have just completed for the Baldwin Loco- 
motive Works, of Philadelphia, steel roof trusses 
for the addition to their wheel shop. 

Mr. Olsen, of the Indianapolis (Ind.) Bolt and 
Machine Works, says the trade is improving with 
them somewhat. The railroads are buying a 
good many bolts and their elevator trade is good. 

The Indianapolis Bicycle Chain and Stamp Com- 
pany report business as setting in earlier than 
usual. It now has 105 people at work, against 
65 one year ago, and by January Ist expects to 
be working its full complement of hands. 

A new mill is shortly to be erected at the north 
end of New Bedford, Mass., for the manufacture 
of coarse yarns. The new mill will be about 300 
by 150 feet, one story high. The capital stock is to 
be $100,000, one-half of which has been subscribed. 


The United States Metal Polish Company, of In- 
dianapolis, Ind., is steadily increasing its produc- 
tion. It furnishes all the polishing material for 
the Pullman Company, and in addition to large 


home trade is doing considerable export busi- 
ness, 
The Lodge & Davis Machine Tool Co., Cincin- 


pati, Ohio, have published a poster which is de- 
voted to the illustration of their various forms 
of the universal and plain milling machines. It 
is of interest to mechanics, and will be sent upon 
application. 


A recent letter from M. L. Andrew & Co., Cin- 
cinnati, Ohio,says: ‘AMERICAN MACHINIST, please 
accept our thanks for a very nice order for our 
chucks and drilling device from Demerara, 
ernment of British Guiana, Also a nice order 
from Manchester, England.” 


Gov- 


There has been a decided improvement in busi- 
ness with the Atlas Engine Works, Indianapolis, 
Ind. Since November Ist the company has shipped 
to different parts of the country 27 car loads of 
engines, on one day shipping 12 car loads, as 
shown by the switching service records. 





REGULATION OF WATER, STEAM OR AIR 


by our different appliances. 
about them, « 


If you would know more 


or, if you have any difficult problem in that 


line, write us, as we have made it our specialty for years, 


MASON REGULATOR CO., Boston, Mass. 
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pon AND TURNING MILLS|* 


ARE SUPERIOR 10 LATHES FOR FACE PLATE WORK. 


We have a variety of sizes and a large stock 
for immediate shipment. 


THE BULLARD MACHINE TOOL CO., 


E. P. BULLARD, Pres’t. 


BRIDCEPORT, CONN. 


New York Office, 86 LIBERTY STREET. 


The Ames Manufacturing Company, Chicopee 
Falls, Mass , has taken the contract to make 3,000 
bicycles for the Spalding Company during the com- 
ing winter. The Ames Company is to discontinue 
the manufacture of the new mail machine, another 
firm having underoid them for this contract. 

President Hooper, of the Sinker-Davis Works, 
Indianapolis, states that when the times are good 
they employ 175 men, but in the depressed times 
got down to 110 men, and worked but eight hours. 
They have now got back to 140 men and are working 
nine hours, and he thinks the situation brightening. 


The Jeffrey Mfg. Co., of Columbus, Ohio, are 
working their full force of men 60 hours per week 
on orders. They are increasing their capacity 
very largely, and have closed a contract with the 
Lodge & Davis Machine Tool Co., of Cincinnati, 
Ohio, for several of their engine lathes and drill 
presses. 


26 Cortlandt 
sheet giving 


The Clayton Air Compressor Works, 
street, New York, are sending out a 
a list of the various uses for which compressed 
air is employed. This gives a good idea of the 
work being done by it, and will be found interest- 
ing to mechanics. It is sent to those interested 
on application. 

The Windsor Locks (Conn.) Steel Company’s plant 
was sold recently by E. N. Sperry, of Bridgeport, 
the receiver of the company, acting under orders 
of the United States District Court. The highest 
bid was $19,900, made by Farrist & Windsor, of 
Bridgeport. It is reported that other parties will 
lease the plant and operate it. 


An agent for a syndicate for Chicago firms se- 
cured two large contracts in Japan. One goes to 
Armour & Co., and is for canned beef to be sup- 
plied the Japanese army. The otheris a $370,000 
contract for cast-iron pipe, to be used in extending 
the Tokio water-works. The pipe will be made in 
Alabama. The American firm met the compe- 
tition of English, French and Belgian bidders. 


The City Council, of Bessemer, Alabama, has 
closed a contract with the Bessemer Land and Im” 
provement Company by which the city buys the 
water-works from the company for $125,000, and 
the company agrees to expend that amount and 
$200,000 more in the erectionof a steel plant. The 
company’s officers say that work on the steel plant 
will begin atonce. It will be the first plant of its 
kind in this district. 








The Maine Manufacturing Company have ; 
moved all of their machinery from the Fairfi 
(Maine) mill to their new plant in Nashua, N 
The vacated mill has been leased to a company 
local capitalists, who will take possession al 
December tst. Harry Britton and M. D. Strat 
will be the managers. Just what they will ma 
facture is not fuily decided, but manufactur 
boxes will be a part of their work. 


A Pittsburgh dispatch says: The puddlers 
ployed in the Wayne Iron Works, of Brown, Son 
Company, of this city, have been notified that 
ginning November 19th the rate for puddling wo 
be advanced 10 per cent. They are now paying 
per ton, the highest rate in the district, and w 
the advance will pay $4.40. The advance was \ 
untary and in fulfillme.t of the firm’s pron 
made last spring, when the reduction in pudd] 
took place. 


The Berlin Iron Bridge Co., of East Ber! 
Conn., will furnish the new power station for t 
United Electric Light and Power Co., on Ea 
Twenty-eighth street, New York City. The pow 
house 100 feet wide and 200 feet long; t 
engine room is 100 feet wide. and 80 feet long, a 
the boiler room is 56 feet wide and 100 feet long, t 
whole covered with the Berlin Iron Bridge 
pany’s patent anti-condensation corrugated i: 
roofing. The coal pockets in the boiler room ha 
a capacity of 3,000 tons. 


is 


The bicycle manufacturers are getting mat* 
in shape to begin work on a large scale. Th 
manufacturing season begins November Ist, a 
then it is pushed until June, as it is necassary 
have a large stock on hand in the spring of t 
year to accommodate the rush of trade. Both 
the larger establishments here construct bicy: 
in lots of one thousand, and it requires sixty days 
to complete a bicycle in all its parts, As one 
is partially constructed another thousand is begu 
The three bicycle works at Indianapolis will t! 
winter furnish work to about six hundred me: 
—Indianapolis Journal. 


It is reported that ground will shortly be brok« 
at New Kensington, Pa., for the foundations of 
tin plant, which, when completed, will, it is sai 
be by far the largest tin plate works in th: 
United States. The site of this big establishment 
is a piece of ground embracing ten acres and ad 
joining the property of the Excelsior Glass Com 
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y on the Allegheny River front. The projector 
this new enterprise is the firm of Goldsmith, 
Lowenberg & Co., of Portland, Ore., and New 
york City. When completed, it is said, the works 
have cost over $300,000. 


he Ellwood Ivins Tube Company’s miil, at Oak 
Station, Philadelphia, Pa., is running 24 
pours a day. Two gangs of men are employed. 
rie day men work from 7 A. Mm. till6 Pp. mM, and the 
night hands come on at 6 p. m. and work till 7 in 
morning. They report that contracts are in 
id to keep them running in this way for nine 
nths to come. This plant now covers over an 
re and a half of ground, and even this is inade 
ite, and preparations are being made to build 
iddition that will more than double the out- 
They make tubing from 5 inches in diameter 
yn to a size as is possible to make, and claim 
t no other makers inthe world produce the 
same range of sizes. 
judge Clayton, of Westchester, Pa., has ordered 
sale of the Wellman Iron and Stcel Company's 
extensive plant, the affairs of which have been in 
the bands of a receiver for some months. The 
judge instructed the receiver, William B. Broomall, 
to sell the plant within four weeks or on Saturday, 
December 15th. Attorney G. T. Bispham, who 
represented the creditors to the amount of $450,- 
000, informed the court that he had completed 
arrangements to re-organize the plant by putting 
$175,000 of new money into it, and paying the 
unsecured creditors in preferred stock. If the 
arrangements were completed he would pay $20,- 
000 to secure the interest on bonds. 


Lane 


The Tradesman, Chattanooga, Tenn., in its report 
onthe industrial condition of the South for the 
week ending November 19th, says: Information 
from all parts of the Southern States is that a 
strong feeling of confidence is growing up, and 
that business generally is being conducted on a 
larger scale than heretofore. Immigrants are 
coming into Tennessee, Georgia and Alabama in 
greater numbers than éver before. Lumber pro- 
ducers report improvement in business, and that 


organizations among them are increasing in num- 
bers. No change is to be noted as to iron produc- 
tion. The market continues to absorb the supply. 
Southern textile mills are working to their fullest 
extent, and with favorable prospects. Thirty- 
seven new industries were established or incor- 
porated during the week, among whichare: Steel 
works at Bessemer, Ala., by the Bessemer Land 
and Improvement Co., estimated to cost $1,300,000: 
the Sawyer Gold Mining Co., of Ashboro, N.C.. 
capital $900 000; a cotton-mill to cost $100,000 at 
Greenville, S.C.; the Roosevelt-W heless Car Coup!er 
Co., of Houston, Texas, capital $100,000; the Con- 
sumers’ Ice Co., of Wheeling, W. Va., capital 
$50,000 ; a $30,000 box factory at Vicksburg, Miss.: 
a $20,000 phosphate plant at Brooksville, Fla., and 
a $10,000 spoke factory at Meridian, Miss. There 
is also reported a canning factory at Key West, 
Fla.; a cotton-mill at Chattanooga, Tenn.; a cotton 
compress at Waco, Texas; electrical plants at 
Malvern and Rogers, Ark., Athens and Columbus, 
Ga., and a flouring-mill at Greensboro, N.C. Knit- 
ting-mills are repcrted at Winston, N. C., and 
Elizabethton, Tenn.; railway machine shops at 
Darien, Ga; iron mines near Birmingham, Ala.; 
a gold mining company at Canton, Ga., anda coal 
mining company at St. Joe, Ark.; phosphate 
plants at Fitzgerald and Inverness, Fla., and 
woodworking plants at Birmingham, Ala., Baxter, 
Ark., Sampson City, Fla., Worth, Ga., Meridian, 
Miss., Brower’s Mills and Scranton, N. C., and 
Fredericksburg, Va. Water-works are to be built 
at Marion and Mobile, Ala., and Ceredo and 
Kenova, W. Va. 








Machinists’ Supplies and Iron. 


New York, November 24, 1894. 

Tron—American Pig—We quote standard brands, 
$12.25 to $12.50 for No. 1; $11 to $12 for No. 2. 
Southern brands, $11.50 to $12 for No. 1; $10.50 to 
$11.25 for No. 2; $10.25 to $10.75 for No. 3; $10.75 t« 
$11 for No. 1 soft; $10.50 to $10.75 for No. 2 soft: 
and Foundry No. 4, $10 to $10.40. 

Antimony—The market is steady with a fair de- 
mand. We quote L. X., &go. to 8kéec.; Cookson’s, 








DON’T ACCEPT ANY SUBSTITUTE 
INSIST ON HAVING 
NICHOLSON. 





FILE. 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 


9c. to 9léc.; Hallett’s, 7c 
French Star, 9%4c. to 9léc. 
Lard Oil—Prime City we quote at 56c. to 57¢. 
Copper—The prices are lower with a better de 
mand. Lake Copper can be bought from second 
hands at 9 50c. to 9gc. Casting Copper is held at 


to %¢c.; and U. 8S. 


For prompt delivery 14.20c. is asked, and futures 


are quoted at the same figure. 








x WANTED * 


** Situation and Help” 
under this head. Rate 


Advertisements only inserted 
30 cents a line for each inser- 


care wil be forwarded. 

Position as mac h. 30x 52, Am. MACH. 
Situation wanted by competent mechanical 

draftsman. Address Box 93, Springfield, Mass. 
Wanted—Position of foreman boiler maker or 

layer out; best of refs. D.G., Am. MACHINIST. 


Ww aned- 





Mass 
wants position. 
Wanted 
and four yrs’ 
Wanted—Position 


Draftsman, 
(Swede) with drawing room 
wants position. 

Wanted—Foremanship of mach. 
shop pref‘d, draftsman, good refs , 





Inst. Tech. graduate in mechanical eng., 
Address Box 163, Taunton, Mass. 


Pos. by draftsman with tech. education 
exp. Mechanical, Am. MACHINIST. 


by mechanical draftsman, 


9c. to 9.10e, exp. on pumps, sugar and general machinery. Al 
Lead—There is no change in the market. The] eference. Box 55, Amertcan MACHINIST. 
quotations are 3.12kc. to 3 Ibe. for New York de- Wanted—A position on some R. R. by tech. grad. 
livery. who has had 3 years’ exp. in a locomotive repair 
Spelter—The market is weak, and prices are] shop, good refs. Box 51, AMERICAN MACHINIST. 
lower. The quotations are 3%gc. for New York} {f you are manufacturers and want a good trav- 
delivery. "aay x _|eling salesman having experience, trade, and Al 
Tin—The prices have a downward tendency.] refs. Address Want, care AMERICAN MACHINIST. 


Wanted—Sit. bv a machinist thoroughly compe- 
tent on tool work, engine work pref'd; can read 
all drawings ; best refs., age 24. Box 53, AM. MAcu. 


graduated from a technical school 
and shop experience, 
AMERICAN MACHINIST, 

shop: gas eng. 
age 35. <A. M. 


Box 54, 


tion. About seven words make aline. Copy should be | S8., AMERICAN MACHINIST 
sent to reach us not later than Saturday morning for Wanted - By a thoroughly reliable American, a 
the ensuing week's issue. Answers addressed (0 our } steady sit. making mach’y or stove pat'ns; state 


wages, cost of board, and length of employment. 
Pattern Maker, 105 Otis St., E. Cambridge, Mass. 

Young man with several years experience in 
dratting room and shop, with knowledge of 
modern machine shop methods, would like pos.; 
foreman of small shop pref’d. Work, Am. Macn. 


[ Continued on Page 14 ] 





EDUCED FY. SELES OF 







Cross St., 


LECOUNT’S LIGHT STEEL DOG. 


No, INCH. PRICE. | No. INCH. PRICE 

im | 36 $ .35 8 2 $1.10 
2 bo.... .35 | Small set of 8—5.50 | 

3 | eS ae 23%... 1.4 

4 a: rere. 3 .. 1.50 

5 i, Re oe ys Beet > SAR 
6 ee Ae 85 12 4 1.90 | 

7 1% . 1.00 | Full set of 12—12,00 


Cc. W. LeCOUNT, South Norwalk, Conn. 


These goods are for svle by CH as. CHURCHILL & CO., L’t’d, 21 
London, England. 








BORING 4¥> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 








ALL KINDS IN STOCK. 

Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, ‘LTD. 


Established acentury ago. 
Medal World’s Columbian Exposition 1893. 


TOOLS, 
DRILLS, 
DIES, &c. 

















Seneca Falls Mfg.Co.,687 WaterSt., 


“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in Feed, etc. 


A 
LAT 
Begnsenn] Ae 





HE 


Se roll Saws, Catalogue 





Circular ree 
Saws, Lathes of all our 
Mortisers. Machinery. 








Seneca Falls,N.Y 








Sectional Steam Pipe 
ABSOLUTELY 


SELLING ACCENTS. 


New York, Robert A. Keasbey, 54 Warren St. 
Boston, 8.C. Mightingsle & &C hilds, 134 Pearl St. 
Philadelphia acan & 1420 C allowhill St. 
Baltimore, Wal lace & Bro., 432 EK. Pratt St. 
Washington, Wm. B. Morgan, Builders’ Ex’e. 
New Orleans, Delbert Engineering Uo. 
Memphis, Symmes & Co., 192 Front St, 


CINCINNATI: 114 West Second Street. 








MAGNES 


and Boiler Coverings. 
FIRE-PROOF. 


HE GREAT COAL SAVER 


Manufactured hy THE KEASBEY & MATTISON CO. 


AMBLER, PA. 








SELLING ACENTS. 


Milwaukee, F. Sprinkman, 133 Sycamore St. 
St. Louis, F. Boecler, 108 Walnut St. 
Detroit, 5. P. ¢ ‘onkling, 20 Atwater St., Fast. 
Denver, W. Badgley & Co., 18th & Market Sts. 
Salt Lake City. Utah & Mootana Mach’ y Co, 
3utte City, Mont., R, W. James, 


I 
CLEVELAND: 117 Water Street. S. E’ncisco, Vesolla & Deussing,2 California St 





FITCHBURG TOOLS. 


In order to reduce stock before our annual stock-taking, we have 
decided to make special LOW PRICES on such new and second-hand tools 


as we have in stock, if ordered on or 


BUSINESS. Send for list and state 


before January 10, WE MEAN 
what tools you are in the market for. 


1895. 


FITCHBURG MACHINE WORKS, Fitchburg, Mass. 


Bees 


BUILDERS 


MILLS 


” 


present time. 


ee 





All common sizesin stock. Catalogue 
M.J. DRUMMOND, SALEs AG_EnT, 192 BRoapway, NEW YORK CITY. 





BVeVeVsesetswe 


IRON FOUNDRY, 


(Patented.) 


PROVIDENCE, R. I. 
GLOBE SPECIAL CASTINGS FOR WATER-WORKS, 


AND RAILROADS. 
‘*I think they are the most practical special in use at the 


mailed on application. 





ee 





MACHINERY FOR SALE. 


Planer, 28 in. x 24 in. , new. 

Drill Press, 40 in. swing, new. 

Engine Lathe, 24 in. x 25 ft. bed, 2d hand. 
Roots’ Blowers, Nos. 1,2 2,5and6, ‘* 
'laskin Vertical Engine, 9x9, e 
axter Engine and Boiler, 6 & 8 H.P. ‘ 
Vertical Boiler, 40 H. P., " 

Open-die Bolt Cutter, 14 to 114, 

Write us before buying. 


COOKE & CO., 
Viachinery and Supplies, 
163 & 165 WASHINGTON ST,, 
NEW YORK. 


za “(QOLUMBIA” VERNIER 
ALIPERS, Ete 


Craduated in Inches or Metric System. 
Using them results in Better and More Work! 
Send for Catalogue 


ana'apscncPraests B, G, SMITH, Columbia, Pa 
THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging tal le. 
Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad 
justed 116 in. or 24 in, 
No Serews to Monkey 





OVER 12,000 IN USE, 








with. Power'ul. Quick, 
Accurate., Write for 
circular. 


The Fox MachiueGo., 
325 N. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England 











ROOTS’ NEW ACME HAND BLOWER. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable, 
Compact and Che ap; also Portable Forges, Tuyere 
Irons and Foundry Blowers. 


NeW YORK. 


CONNERSVILLE, IND 
Chicago Office: 1405-10 MANEATTAN BUILDING, 


§, §, TOWNSEND, Ge, Agt.) 13 & 165 Washington St, 


COOKE & C0., Selling Agts.) 
Please Mention This Paper. 


P. H. & F. M. ROOTS, Mfrs. ; 

















WORTHINCTON 
CONDENSERS. 


AGGREGATING IN CAPACITY 


625,000 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and S88 Liberty St. 
BOSTON, 70 Kilby St. 
PHILADELPHIA, 
CLEVELAND, 24 South Water St. 
CHICAGO, 185 to 189 Van Buren St. 


607 Arch St. 


ST. LOUIS, Eighth and St. Charles Sts. 
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+* WAN TED* 


** Situation and Help” Advertisements only inserted 
under tits head, Rate 30 cents a line for eac h inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning Jor 
the ensuing week's issue, Answers addressed to our 
cire will be forwarded, 


Any one desiring the services in any eapacity of 


athorough mechanic, having i2 years exp. in de 
signing and building successful modern mach’y 


in electrical 
MACHINIST. 


As business manager of machine works. Wanted 
a first-class pos. by gentleman who is thoroughly 
practical in all the departments, able and _ reliable 
in business matters ;30 vears exp., cove ring many 
lines of machinery ; unexceptionable references. 
R. Wadsworth, 801 63d street., Englewood, III. 


Wanted —Position as supt. mach. shop and found- 
ry: have had extended experience manufacturing 
machinery, repairing and s: lling; mixing and melt- 
ing irons for gray iron castings, rolling-mill rolls, 
car wheels & maileable iron; also gen. shop details; 
a hustler; Al references. J. B. L., care of AM. MACH. 


special exp. 
Box 57, AM 


tools, wits 
address 


and specia. 
mach’y, please 





Man (35) is open for engage’t as mgr., asst. mer., 
or supt. with mfr. of ornamental & structural iron. 
Grad. mech. eng’r, prac. mach., 2 yrs. in drafting 
room,& 4 yrs. mgr. of ornamental iron works inthe 
South. Reason for change, wants to return North. 
Prefers New York or Boston. Box 56, Am. MAcH. 








} MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent tc 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 
For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


Light and fine ga og | to order; Foot Lathe 
‘atalogue for stamp. E. O. Chase, Newark, N.d 


Wanted—To buy good second-hand tools. Box 


83, AMERICAN MACHINIST. 











1874. 


CLEVELAND TWIST DRILL CO. 


COR, LAKE & KIRTLAND STS. CLEVELAND, 0. 


Established in 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 








DETROIT TWIST DRILL Co., DETROIT, MICH., U. S. A. 


SOLE MANUFACTURERS oF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 





Endorsed by Practical Mechanics Everywhere. 


>end for Catalogue. 





ALL THE MACHINERY IN A LARGE 


ENGINE AND MAGHINE TOOL NHCP 


Will be sold (separately) at 


LOW PRICES BEFORE REMOVAL. 


Jones & Lamson 2 x 24 Flat Turret Lathe with large 
assortment of Tools Al order 

Gould & Eberhardt Universal Auto, Gear Cutter 30 
in. for Spur and Bevels—with Cutters, Arbors, 
ete. Al order 

Brainerd No. 3 Standard Universal Milling Machine 
complete, with Universal 16 in. Centers, Cutters, 
Arbors, etc. 

Brainerd No. 4 Standard Milling Machine with Cut- 
ters and Arbors 


Engine L athes, ‘Pre ntice,” “Flather.’ ‘** Lodge & 
Davis,’ Gleason,” Putnam and ‘ McMahon ” 


Sizes 14 to 30 in. swing 

Upright Drills, ** Pratt & Whitney ” and 
Sizes 20 to 28 in. swing. 

Planers, sizes 16 to B2 in. wide. 

Shapers, sizes 16 to 22 in. stroke. 

Bolt Cutter, ** Schlenker’ 14% with Taps and Dies, 

Punch and Shears, “Long and Allstatter*’’? com 
bined machine 

Bradley Hammer, 40-pound. 

Patternmakers’ Tools, Saws, Lathe and Planer, Cut 
ter Reamer and Tool Grinders 

Key-seating Machine, Bufting and 
Small Tools, Belting, ete. 


J. J. McCABE, 


c. BeUtiaio's [14 Dey St. 
NEW YORK. 


N. Y.Mach’y Warerooms. 


Blaisdell.” 


Emery Stands, 





IF YOU WANT ANYTHING IN THE LINE OF 


P PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS - 


SEND ron Ga ALOne 








SEND FOR CATALOCUE. 


STER MACHINE SCREW CO. 





XN \ 
nmeraress of Set, Cap & 
Machine Screws, Studs, etc, 


MACHINERY BARGAINS. 


10 in. Post Drill. 15 Swing 6 and 8 ft. Eng. Lathe. 
10° * Auto. Feed to Table. | 16 “ 5,6,7 and 10 ft. Eng. : 
for Butt Drilling. ies and | is 
1,2 ard 3Spindle Sensitive with | 20 5,6,7 8and 10ft. 
and without Power Feed. 21 W and13% ft. “ ‘ 
2,3 and 4 Spindle Gang Drills 24 ‘* 10 mAs id 
20, 24, 26, 28. 30 and 44in. ‘‘ 25 16 and 24 ee - 


60 in. Swing Post Drill, a * 
5 ft. Arm Radial Drill. 52. ** 35 ee. 
12 in. Stroke, 16in. x 16in Crank | 57 in. Double Head Driv 


Planer, 
16 in. x 4 ft. Planer. 
24 4,5 and 6 It, Planer, 
2 ° 5 and 8 - 
30 «5,8 and 10“ 
60 hs 20 aa 
72 “e 25 *e 
9 12, 16 24 and 26 in. 
Shaper. 
10 in, Stroke Slotter. 
Hyd. Rivetting Machine. 
Crane, Both Al 


ing Wheel Lathe. 
88 in. x 20 ft. Engine Lathe. 
Bement Car Axle Lathe. 
14% & zin. Bolt Cutter Schenk's 
7 Spa’ | Nut Tapper, Dunel. 
2 Spd’) Profiler. No.1°.& W. 
No. 1,2 and 24% Serew Machs, 
Stroke P.& W. 
No. 1 Lincoln Pattern Miller. 
Hand Millers, Screw Slotters, 
Milland Cutter Grinders. 
No. 2 Garvin Universal Milier. 
80 200 ib Helve Ham’r, Bradley. 
200 Ib. Upright + 
1, 100 and 1,500 Ib. Steam Ham- 
mer, Morgan. 
Lot of Miscellaneous Machinery, Engines, ete. 
Latest List. 


GEO. PLACE MACHINE 6O., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 


NEW YORK. 


wane 


TO BUY FOR CASH. 


First-class Second-hand Engine Lathes, 
Milling 





hens and Shear. 

Plate Planer 

Hor. Flange Punch No.2 H.& J. 
Thomson Bevelling Shear, | 


Send for 





Planers, Drill Presses, Shapers, 


Machines, etc., 
The Fosdick & Plucker Machine Tool Co., 
CINCINNATI, OHIO. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all ench Wood. 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVK & CO., 
Manchester, England 


address, 











E.W. BLISS CO. 


1 ADAMS ST., BROOKLYN, WV. Y. 
Chicago Office, 100 W. Washington Street. 


aw 
oOmIroOzcv 


SHEARS, DIES 
Ano SPECIAL MACHINERY, 


The STILES & PARKER PRESS CO, 








COLD SWAGING);:; 
MACHINE | — 


The Dayton 
Swaging Ma- 
chine is the best 
for reducing 
and pointing 
wire and tub- 
ing. Jf inter- 
ested address 
the manufact 
urers, 


EXCELSIOR 
NEEDLE GO. 


Torrington, 
Cont. 














Draftsmen’s new novel combination triangles, 
stencils, etc. D.J. Kelsey, New Haven, Conn. 
Model Locomotive Castings. Latest design. 

Olney, 163 Herkimer street, Brooklyn, N.Y 


Wanted — Screw-cutting lathe & plating dynamo. 
Lock Box 1, Grand Rapids, Mich. 


Every mechanic should have a copy of “ Pocket 
Primer of the Air Brake.”’ Sent to any address 
for 50 cents. W.S. Rogers, Buffalo, N. Y. 


G.H. 








Wanted—An iron planer 4 feet by 4 feet by 14 fees 


of improved pattern and standard make, with |, 
heads of the rail and two side heads; good s« | 
hand planer wiil answer the purpose. B { 
AMERICAN MACHINIST. 


Introduction and negotiation of America 
ents and machinery to Engtish manufacturers 
agents. Write for circular to Geo. Richards I 
M. E., Mechanical and Consulting Engineer 
Laurence Pountney Hill, London, England. 








No. 80 Nass 





Chas Churchill & Co., Ltd., 


AMERICAN GAS FURNACE CO. 


OIL CAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT, 
CATALOGUES ON APPLICATION. 


au StreET, New Yor«x. 


ENGLISH AGENCY: 
21 Cross St,, Finsbury, London, E. C., England 





MACHINE TOOLS. 


No, 2 Three Spindle Garvin. 
No 3 Four Spindle Garvin. 


SECOND-HAND 


ENGINE LATHES. 


16in. x 6 ft. Blaisdell “ball eg sd a 

sin x r orki ' . No. 3 Six Spindle Garvin. 
fe x ar spar Taper. 20 in. Bickford, Lever & W. 
i8in _ 6ft N ga 24in Aurora, Back Geared. 
18in ~ an, Bradford. 30 in Pond, Back Geared, P. F. 
asia’ x Bit Bicisdall: 7 tt. alfred Box, Universal Ra- 
ot. 5 oo See ft. Holly Mfg. Co., Radial. 
18in x 9ft D W Pond. ai: 
20in, x 6 ft. Bullard. SCREW MACHINES. 
in, z 12 ft read No. 5 Brown & Sharpe. 


No. 2 Warner & Swasey. 
PLANERS. No. 3 Windsor Machine Co. 

16 in. x 16in, x +n. Walter Bros No. 2% Pratt & Whitney. 

20in x 20in. x & Ames. No, 3 Garvin. : cs 

22in. x 22in. x 4 “ L. W. Pond. 16in x5 ft. Flather & ¢ 0. 

24in. x 24in. x6ft Whitcomb 36 in. x 7 ft. Lodge & Davis Tur- 

24 in. x 24 in. x 5 ft. Putnam ret Chuck Lathe. 


28 in. x 28in. x 7 ft. New Haven. aa 
MILLING MACHINES, 





SHAPERS. 
10 in. Juengst Crank. No. 1 Pratt & W. Lincoln. 
10in. Wood and Light Traverse | No 2 Pratt & W Lincoln. 
Head. No. 0 Garvin Universal. 
18in. Putnam Traverse Head. No 1 Garvin Universal. oad 
24in Hendey Friction, No 5 Brainerd Standard Univ 


No 3 Garvin Lincoln, 

No 2 Garvin Duplex. 

No. 3 Garvin Duplex. 
Garvin Heavy Slab Miller, 


DRILL PRESSES. 
9in. Pratt & W. Bench. 
No. 1 Two Spindle Garvin. 





Also, a large number of other machines. 
and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., New YORK 
Also, 51 North 7th St., Philadelphia, Pa. 


Write for complete list 





BRASS-WORKING TOOLS. 









BARDONS 
& OLIVER 


Cleveland, 


—_— MACHINERY 
Frc ON APPLICATION, * 








SCREW MACHINES. 








CATALOGUE OF OVER 300 
PAGES SENT ON AP- 
~ 


ns 
any BONO LARGEST 


“GR 
% 
LINE IN THE WORLD. 
Kittle 








NEW AND SECOND HAND. 


ENGINE LATHES. 


12i0.x4ft. Manhatt :n Co. 

141n. x 6 ft. Old Styie 

14in. x 6 ft. Lodge & Davis. 

15in. x6 ft. Wood & Light. 

16 in. x6 ft. Lodge & Davis. 

16in. x8 ft. Blaisdell. 20in. Lever Drill. 

19in. x6 ft. Pratt & Whitney. | 24 in., 23 in. and 3¢é in 

2Lin. x11 ft. Lodge & Davis. P.F Drill. 

2 in. x8 ft. Lodge & Davis 52 in. Comb. Ra lial. 

221in. x 8 ft. Dietz Gang. 120 in. Kadial. 

24 in. x12 ft. Special heavy | Henley Swing Drill. 
pattern. 

24 in. x16 ft. New Haven. 

2tin. x38 ft. Shafting Lathe. 

27 in. x 22 ft. Morris. 

28 in. x17 ft. New Haven. 


TURRET LATHES. 


12 in. and 15 in. Lever ard 
Screw Movement to Turr¢ t. 

18in. Turret Chucking 

22 in. Turret Chucking. 


THE LODGE & SHIPLEY M. T. C0., 
CINCINNATI, O., U.S.A. 


The Greatest Book on Petroleum in Any Langua 


PLANERS. 


24 in. x24in. x 8ft. Lodge &D, 


DRILL PRESSES. 


MISCELLANEOUS 
2 No.1Garvin Tapping )\ 
1 No.2 Garvin Tapping 
1 Open Die Header for | 
ing Bicycle spokes. 
1 Garvin Screw Slotter 
New [mp’v’d Engine Lat}. 
Turret, Brass Working i 
Pulley Machinery. 








JU 


PETROLEUM 


Its History, Origin, Occurrence, Production, Phy il 
and Chemical Constitution, Technology, Ex: amination d 
Uses ; together with the Occurrence and Uses of Na il 
Gas. Edited chiefly trom the German of [rof. i 
Hoefer and Dr. Alexander Veith, by William T. Bra 
author of “ A Practical l'reatise on Animal and Veget 
Fats and Oils.” Illustrated by 3 plates and 284 en 
ings. 1743 pages, 8vo. Price ~ 

ABSTRACT OF CONTENTS.—Chapter I. 
History of Petroleum; History of the 
try in the United States, Galicia, 
other countries. II, Division and Nomenclature ot | 
men. III. Physical and Physiological Properties ot P: 
jleum. IV. Chemical Constit: tion of Petroleum. 
Occurrence of Petroleum. VI. Origin of Petroleum. \ |! 
Koriog, Conveyance, transportation. VIII. Crude © 
IX. Manufacture, Distillation, Condensation, Retir 
Continuous Distillation, Production of Lubricating © 
X. Manufacture of Paraftine. XI. Methods of Testing 
Oils. XII ses and Properties of Petroleum X11 
Natural Gas and Gas Oil. Appendix. Index. 

Ce This volume will be sent by mail, free of postage, 
aa ss in the world, or by express C. O. D, Sreight pa 
any address in the United States for $7.50 

ta A circular of 8 pages, with specimens of the ill 
tions, showing the full Table of Contents, will be sent J 
any one furnishing his address, 


WE ALSO ‘PUBLISH 


The TeshnoChemical Ressint Bool: 


Containing Several Thousand bili covering 
Latest, Most Important, and most Usetul Discoveri: 
Chemical Technolo y, and their Practical Application 
the Arts and the Industries. Edited chietly trom 
German of Drs. Winckler, Elsner, Heintze, Mierzin 
Jacobsen, Koller, and Heinzerling. With additions | 
Wilham T. Brannt and William H. Wahl, Ph.D. (Heid 
Secretary of the Franklin Institute, P. hilade aIipbia. I] 
trated by 78 engravings, one volume, over 500 pages, hac 
elegantly bound in scarlet cloth, gilt, closely pr 
containing an immense amount and a great Ha 
matter. 

Price, $2.00, ree of postage to any address in the world 

? 1 circular of 32 pages, showing the full Table of 
te nts of this important Book, sent by mail free of posta 
any one in any part of ‘the World who will furnisi 
address. 4 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORT! 
810 Walnut St., Philadelphia, Pa., U.S. A. 


ST READY. 


Introduc 
Petroleum Lid 
Roumania, Russia i 
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BLAKE & JOHNSON, Waterbury, Conn.. 


BUILDERS OF 


Pa Sai PUN, SAPETY PLN, HOOK AND GYE MAGHINERS, 


IO} $3 


Bent Wire Goods a Specialty. 


AND LABOR-SAVING MACHINES OF EVERY DESCRIPTION. 


Send Samples that we ma? 


quote prices for either machine or the Goods. 





For all Anti-Friction 
Purposes. 





WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


UF EVERY DESCRIPTION, 


Cleveland Machine Screw Co., 


CLEVELAND OHIO, 


STEEL BALLS 





WRITE FOR 
INFORMATION. 
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HARRISON SAFETY BOILER. WORKS, 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 
New YorK, N. Y.: 616 Havemeyer Building. ATLANTA, Ga.: Chas. H. Willcox, 
Dar Hunte Booso. 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 
Portable Drills, Hand Drills, Boiler 
shell Drills, Light Drill Presses. 
Also ELECTRIC MOTORS 
for driving 





Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 













Machine 
bOOLG. te 
Cranes, 
ee Elevators, T. oh & a! 333 iat 56th St, 
i xe Pum ps, river 4, NEW YORK. 
ii PP Presses, MANUFACTURERS OF 
= Ss and other TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 
aE: : — Machin ery. pe operated by Hand, or wholly orin part 








NORTON EPMERY WHEEL CO., 
WORCESTER, MASS. 


ILLUSTRATED CATALOCUE FREE. 










s TRAVELING CRANES 
> Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA. 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 








HN 


MARIS AND BEEKLEY, 











2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 



















For Reducing and Pointing Wire, | A Ss 2 BEVEL GEARS, 
a Fanny pot oe WIRE | — WS For particulars and estimates apply to 
For Machines or Information oddren the y BUGO BILGRAM, 

anufacturer, Guacaman 
§. W. GOODYEAR, Waterbury, Conn. c40 Be inte Ses Palndephiay Fe 








Order now before our stock 
of papers is exhausted. 


articles, our stock is now limited to 
complete sets, with tne exception 
of two or three issues,and orders can 
hereafter be filled by the set only. 

A number of engineering schools 
are using these articles in lieu of a 
text book on this important branch 
of mechanics. 

The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- 
ada or Mexico for $5.00, post paid, 
and toany foreign country for $7.00. 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand- 
ing it has compelled us to issue 
special reprints of several of the 





ADDRESS: 


American Machinist, 
208 BROADWAY, 
NEW YORK. 






























AWE iy; Special Screws and Studs! SQFT CASTINGS, 
ae i Brass or steel. Made from best grades of Pig “me for 
Gear Cutting, Sheet Metal Stamp. Light Machinery, Electric Work, etc. 
ing, Automatic mao hinery built to 
order yoend sampie or drawing for) THE BURR & HOUSTON CO., 
SITTMANN & PITT, [33 To 39 FRANKLIN ST., BROOKLYN, N. Y. 
©) Bes 353 ADAM ST., BROOKLYN, N. Y. 
¢ ¢ 
é The National @ 
The Sample fi; Feet Water § 
é Heater 
Tells the Stor A brass coil Heater 
y: ¢ he Ban at a 
Fahrenheit 
crap uoredy en natal mi 
Sent free of charge. # phe Yee © 
J0S. DIXON CRUCIBLE CO., 4 oe © 
JERSEY CITY, N., J. $ 82 River St. @ 
* New Haven, Ct. - 

















Style A, Three-Jaw. 
Or CHAS, CHURCHILL & CO., Ltd., 21 Cross St,, Finsbary, London, Eng. Awards at the World’s Fair. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


4 THE LATEST / 
a IMPROVED DRILL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B, Two-Jaw. 





‘‘CUSHMAN” 


For Lathes, Drills, Chucking and 


CHUCKS. 


Screw Machines, and for Special 


work.  ._.* 


SEND FOR CATALOGUE. 


THE CUSHMAN CHUCK 


CO., HARTFORD, CONN. 





F! PLANER CHUCKS 


Address G. W. JORDAN, 
4 Wayne STREET, WoRCESTER, MAss. 


The National. 
LICKS eee: 


Esv'd 1882. Easiest to change. Best finish. 
Reversible Jaws (patente “7 giving 5 changes in- 
cluding every possible position. fr. LUSTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 
39 Cortlandt Street, N. Y. 
Works, 1300 Hudson, Hoboken, N.o. 


WE LEAD, OTHERS FOLLOW. 


Sweetland Combination Chuck, 


Reversible Jaws. Accurate 
Standard Independent, Solid 
qd Shell, Solid Reversible Jaws, 
aw Strong and True. 


SEND FOR CATALOGUE. 


The HOGGSON & PETTIS MFG. CO., - New Haven, Conn. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


Machinery ana Apparatus Designed. 
Automatte Devices a Specialty. 
GS Electrical Inventions Developed. 
FRED BRAINARD COREY, M. E., 


Consulting Electrical Engineer and Expert. 
73 Hathaway Building, Boston, Mass. 


C7Ta0NES 


CUPOLAS, LADLES, TRUC ’ 
Whiting Foundry Sahistsent’ ©e.. 


225 DEARBORN ST., CHICAGO | HARVEY, 
New YORK OFFice, 182 FRONT Sr. oh. 





Strongest. 





Sra ary wil 














PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful grip 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 


examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 6O., 


5 Oak Street, New London, Conn., U.S. "A., 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 





ave ee CHUCKS. 


Independent and Universal 
Chucks,Combination Lathe 
Chucks with patent revers 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - Conn, 
SEND FOR CATALOGUE. 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne nthal, Jr., Neue Promenade No, 5 
Berlin Ge rmany; Selig, Sonne nthal & Co., 85 Queen 
Victoria St., London, E. C., England. 


DRILL CHUCKS. 


LOW in Price—HIGCH in Efficiency. 
WRITE TO 


TRUMP BROS. MACHINE CO., MFRS., 


WILMINGTON, DELAWARE. 
FOR SALE BY 








CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 





BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of 


the fourteen 


years, 1880 to 1893, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted. Price unbound, $3.00 per 
volume postpaid. Bound in cloth, $4.00 per volume (purchaser 
paying freight or express charges). No separate ool numbers prior to 1893 are 
now carried in stock. Only e6mplete volumes furnished prior to 1893. 


issues for the 
Soon, 


stock is 


AMERICAN MACHINIST, 


before our 


Readers desiring to complete their files or obtain separate 

year 1893 are advised to order 
limited 

exhausted. 


203 Broadway, New York. 


reserve 





GROBET a % @ 
SWISS PILES. 


wih? EN. 


4af\1 
pI72-CENTRE-ST=NEW YORK, 
SS Et NO-FOR CATALOGUE™ ~ 








NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, MFR., 
83 and 85 Washington Street, 








NOISELESE. 





BROOKLYN, N. Y. 














= Low Jack, 


HYDRAULIC MACHINERY , 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS. 


ACCUMULATORS. 
SEND FOR CATALOGUE D. 


The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, PROPRIETORS. 


204, 206, 208 & 210 E. 43d Street, New York. 





Plain Press. 
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A T T r N T | 0) N 14”, 16”, 18”, 22” and 24” 


WE SHALL HEREAFTER HAVE A FULL 
LINE OF OUR OWN MACHINE TOOLS, 
CONSTANTLY IN STOCK, AT THE WARE. 
ROOMS OF 

Dawson & Coodwin, 
57 8. Oanal 8t. 


CHICAGO, ILL. 


—— AND —— 


52”, 80" and 120” 


RADIAL DRILLS. 


Dietz, Schumacher & C0., 


Cincinnati, Ohio, U.S. A. 


NCINE LATHES 





There is absolutely no room 


IN THE MARKET FOR OUR “NEW (8-IN.” LATHE, 











Unless We are abundantlgable to demonstrate 
with it a marked advance in the essential 
/ J features that make any machine superior to its predecessor—this 
i we freely concede. 
New Line of Engine 
iar to 


Lathes—some extremely good ones, are famil- 
the American mechanic, to meet whose increasingly exacting 
requirements our New Eighteen-Inch Lathe was con- 
structed— and with it we court his highly trained powers of criticism. 


THE ‘LODGE & SHIPLEY M. T. Cd. 


Culvert & Harrison Sts., CINCINNATI, OHIO. 


LESCO OPES 
SEND FOR 

CATALOGUE 
WwW. & D.MOGEY. 

45 ST. BAYONNE. Nu. 





VOLNEY W. MASON & CO., 


Friction Pulleys, Glutehes and Elevators 


PROVIDENCE, R. I. 


THIS WILL GIVE YOU AN IDEA aA 


of how these tools gain in favor after being once tried. 
Pr R, 


OVIDENCE, 





Lathe and 
Planer 


end us 1 No. 5 Tool 
Send us at once 12 No 
Tool He nae rs Aug 21s 
88 at onc 5 and 6 


der. July 12th 1s 
i 12} and 12 No 
AD 1893. Ship ~ = Expres 
No. 4 Tool Hx 
For Siceatane, prices, etc., send to 
ARMSTRONG BROS. TOOL CO , 76 Edgewood Ave., Chicago, 
© your nearest firs ‘tac slass dealer. 
CHAS. CHURCHILL & CO., Ltd., London, ll Agents, 


LEWIS K. DAVIS, MECHANICAL ENGINEER 


MANHATTAN “ph BUILDING, NEW YORK. 


EXPERIENCED IN DESIGNING HEAVY MACHINERY, POWER PLANTS AND 
MACHINE SHOPS. 
PLANS, SPECIFICATIONS, SUPERINTENDENCE AND THEORETICAL TESTS. 
REFERENCES BY PERMISSION. 


,6No 


ag 


Patent applied for, ¥ ye 





THE GARVIN MACHINE co., 


Manufacturers of and Dealers in 


MACHINE TOOLS. 


LATHES, PLANERS, 
SHAPERS, DRILLS, 
MILLING MACHINES, 
TURRET LATHES, 
CEAR CUTTERS, 
CUTTER GRINDERS, 
TAPPING MACHINES, 
WIRE COILING MACHINES, 
POWER PRESSES, 
HAND LATHES, a 
PROFILERS, &c., &c, ~~__C 


Write for New Catalogue NEW No. 3 SCREW MACHINE, 


and List of New and Second- 
Hand Tools for immediate Geared Friction Head and Power Feed. 


delivery. 4 OTHER SIZES AND 68 VARIETIES. 


LAIGHT and CANAL STS., New York City. N. Y., also 5! NORTH 7th ST. Philadelphia, Pa, 


FANN => a 


& GORDON 


WYMANG ¢ MASS. 














FLATHER & COMPANY, 


NASHUA, N. H., U. S.A, 


LATHES, 


SCREW MACHINES, 


17’ Screw Machine, 1}4'’ Hollow Spindle, 344/” Balt PLANERS AND SHAPERS. 


STUART’S PATENT COMPRESSION pa hla 


KEYS. 
KEY SEATINC. 
SLIPPINC. 
CHEAPEST in MARKET ye the 
SIMPLEST and BEST 


SENT ON TRIAL. 





Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes, 


R. J. STUART’S FOUNDRY AND MACHINE WORKS, 
- NEW HAMBURGH,N. Y. 
MARE YOUR TOOLS WITH A STEEL STAMP. 
XWE OAD STAMP W's) 
123 CHAMPLAIN ST. 
CLEVELAND. OH/0. ) 
SEND FOR PRICE LIST NO. 4. 





SENSITIVE DRILLS 


Send for description or ask your dealer. 
D’AMOUR & LITTLEDALE, 204 E. 43d St., New York. 











THE LATEST. 


OUR NEW No. 5 MILLING MACHINE 


NOW READY FOR THE MARKET, 


iTHTIIIH 


KEMPSMITH IMEACHINE TOOL CO. 


ai 
. 








MILWAUKEE, WIS., U. 8. A. 
GIANT , KEY-SEATER. 


MITTS & MERRILL, 


SACINAW, 
MICH. 





Best of All. 





_ CATALOGUE 
FREE. 


SEMI FOR CATALOGUE. 





“MACHINISTS” TOOLS == 
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P. BLAISDELL & CO., 


MANUFACTURERS OF 





WORCESTER, MASS. MENTION THIS PAPER. 





RRSRRAREREEER AERERS 
ep TH rtittt 











EX AAEXERAREAEEAL AXLEAM) 


“IN, USE! 


Second Largest Builders in the U, 8S. of 


(5 and 20 Crank Shapers 


Stroke adjustable while running. 
ways positive. The vise is swiveled and centres 
foraldhed. Improved Box table, and removable. 
Heavily Geared.—Strong, Heavy and Rapid. Write us. 


THE SPRINGFIELD MACHINE TOOL CO., 
SPRINGFIELD, OHIO. 
J. J. McCabe, New York. Dawson & Good- 3 


L— — —- OUR AGENTS: win, Chicago. A. B. Bowman, St. Louis. 3 


ZEAAAB 
Teh 


Stroke al- 


PEERSISESLEAESISSESEEES: pyrserissiris 
SC TELESSTETETETESER OT SSeR CL SSS Seis 





Cc. & F. Machine Tool or Soston 108s. K,. Carey & Bros. Co., = 
Baltimore. Chas. A. AT... & Co., Detro a Pennsylvania Ma- 3 
chine Co., Philadelphia. Chas, Chure hill & Co., Ltd » 21 Cross 8t., 
Finabury, London, England, 


: 
: 
: 
: 
: 


E = 
BE The Springfield 15’’ and 20” Crank Shaper. 








eypuspeeszespesiey 
wirretrrririiit 


pERERERERUCECESEURSIESESESESIC 
esse el Pores etestest setts 
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A GRINDING MACHIN ‘PROPERLY 


CONSTRUCTED, 


Is not what it is supposed by some—not a fancy tool for fancy work 
only. Our Grinpinc Macuine is a Business Tool, and wi! 
both cheapen and produce a higher grade of manufactured articles, an: 
will pay everyone to use them. Our machines are guaranteed, and thie 


prices are right. Send for catalogue. 
ROS., — WAYNESBORO, Pi. 
#) agents England: Chas. Churchill & Co., 24 Cross St., 


MANUFACTURERS. 
* (France and Belgium: 


Finsbury, London, E. ©. 
Ad’Janssens, 16 Place de la Republique, Paris. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





=F. E. REED C0., 
Mass. 


MANUFACTURE =e 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents 111 Liberty Street, New York 
60 South Canal Street, Chicago. 

424 Telephone Building,- Pittsburgh, Pa. 


Worcester, 





Lathes, 
Planers, 
Drills, 
Slotters, 

Etc. 

NEW HAVEN MANUFAC’ CO., 


New Haven, Conn. 
W. C. YOUNG MFG. CO,, "ss" 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 











A Ti 





will do better nor more than ours. 
ascertain just what it'll do. 


LLER’S PROFIT 


Lies in the accuracy and amount of work it will or 
can be made to produce in a given time. 


No machine 
Get our book and 


The Cincinnati Milling Machine Co., 


CINCINNATI, OHIO 








SUCCESSOR TO LATHE 





LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


& MORSE TOOL CO. 


WORCESTER, MASS. 








THE COLBURN KEYWAY CUTTER. 
THE LATEST THING OUT. 


This machine works 
on an entirely new prin- 
ciple. Will cut perfect 
key ways either straight 
or taper through work 
of any diameter, ape 
or size. By means ot the 
improved upper guide 

r, the tool is held 
rigid jinsuringa perfect- 
ly straight cutthrough 
out the stroke. All chips 
come out clear of the 
working parts of the 
machine. Micrometer 
screw regulates depth 
of cut. Forrapid work 
——.and exact duplication 
= of same this machine 

has no equal. Send for 

— illustrated catalogue 

containing new 7 Tule ie Standard Dimensions of Keys and 
Key ways. 


BAKER BROTHERS, 365 South Erie St. Toledo, Ohio. 











Drop Hammers, 


Multiple Punches, Bulldozers, 
Wustioe ammers Steam Hammers. 
WILLIAMS, WHIT Moline, Ill. 


& CO., 
Mention AMERICAN MACHINIST in writing. 


Worcester, 


PRENTICE BROS., "Src. 


Makers of Vertical 
Drill Presses, 12 to 50-in. 
swing, Rad ial Drills, 
Gang Drills. Boiler 
Makers’ Drills. Radial 
Drilling and Counter- 
— Machines, for 
hip plate and bridge 

pecial Drilling Ma- 
















work, £ 
chinery 
E ngine Lathes from 11 to 
21-in. swing, any length of 
bed, with single or double 
back geared heads and any 
style of rest, with or with- 
out taper attachment, 
Send for Catalogue. 
FOREIGN AGENTS: 
Chas. Churchill & Co., L't'd, 
London, Eng. 


Ay) Schuchardt & Schutte, 
59-61 


Sypeadenncionns, 
<= Berlin, Germany, 
Adphe Janssens, 
16 Place de la Repub- 
lique, Paris, France, 


Stan ard Upright Drill, Compound 
Table. 20 to 50-inch swing. 





CUTTING-OFF MACHINES. 


HURLBUT-ROGERS MACHINE CoO.,, 


So. Supsury, Mass. 








SEND FOR CIRCULAR. 


D, SAUNDERS’ SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~g* Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. Y. 





Capacity 2 in. 
diameter, 
24 in long. 


2 BY 24 FLAT TURRET LATHE. 






JONES : LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


Sole builders of the Flat Tur- 
ret Lathe, also builders of other 
Turret Machinery. Publishers 
of “ Rapid Lathe Work,” by 
new method (Hartness System), 
Send for catalogue. 








PRODUCING PROFILED WORK Bt BY WILLING IS ALMOST IMPOSSIBLE 


If you have to buy your Cutters, 
by the high costs of these Cutters 
and by the long time you will have 
to wait forthem. Geta 


J. E. REINECKER, 
Chemnitz-Gablenz, Germany, 


RELIEVING LATHE and 


you will, with surprise, find out 
how cheaply and how quickly you 
can make your own Relieved Cut 
ters with either straight or spiral 
teeth, rectangular or side relief, 
also relieved worm gear hobs with 


spiral teeth, cutting faces rectan- 
gular to thread. 
CATALOGUE AND REFERENCE LIST 


MAILED FREE OF CHARGE. 








Mbro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


fully furnished. 


> The Albro-Clem 


Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 





i @ 





( 
35 HARTFORD ST. BOSTON,MASS. 
SEND FOR 1894 CATALOGUE 








STEAM 
ENGINEERING 











Drptomas AWARDED. Courses in other trades, 
all including thorough instruction in Mathematics 
and Physics. Send for FREE circular, stating 
subject you wish to study to 


THE 


Correspondence School of Mechanics, 


SCRANTON, PA. 





W.D. FORBES & 
ENCINEERS, 


1300 HUDSON STREET, HOBOKEN, N. J. 


Co., 


AND 


ALL ELECTRICAL MACHINE WORK. 


(TWO BLOCKS FROM 14TH ST. 


BINDING POSTS, CONTACT BUTTONS 


FERRY.) 


FINE MACHINE WORK, 


LICHT FORCING, 


UCHTING AND DESICNINC. 





HOLMES TURRET TOOL HOLDER, 


No. 1 Diam. 414”, 
“ 1% i?) 


tool slots 144 x 1% $ 
44", “ * 56x1% = 
64", * * 56x 1% 32. 


Extracts from customers’ 
letters: 

“Fully up to your recom- 
mendation.” 

* As it takes regular lathe 
tools there is noexpense in- 
fitting up for ordinary jobs ” 

“ Frequently makes the en- 
gine lathe the equal of a 
screw lathe.” 

If your dealer don’t handle 
them we will send OC. O, D. 
t~ prepaid east of Missouri river, 


HOLMES TURRET TOOL POST C0., 


226 La Salle St., Chicago, Ill, 








THE AURORA TOOL WORKS, Aurora, Ind. 
Builders of Upright and Radial Drills, 











CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND | > 
MALLEABLE IRON PIPE VISES, 





FOOT POWER LATHES 


For Electrical 
and Experimen- 
iS tal work. For 
J Gunsmiths and 
Tool Makers. For general Ma- 
chine Shop Work. 


High grade tools; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest, Send for catalogue ‘and prices. 


W.F. & JNO. BARNES CO., 
1995 Ruby St., ROCKFORD, ILL. 


ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., Lrp. 
21 Cross SrT., Finssury, LONDON, E. C., ENG. 











AMBRICAN MACHINIST November 29, 1894 


WM. SELLERS & C0,, Incorporated,| 3. JEANESVILLE IRON WORKS, 


PHILADELPHIA, PA. ie | BRITE », JEANESVILLE, LUZERNE CO., PA., 


MANUFACTURERS OF © . . BUILDERS OF 


MAGHINE TOOLS, (mS | . GRR, 50201, Pues oF LL Kno 


TRAVELING CRANES AND SWING CRANES, t te. Tee. - ae SIMPLE OR COMPOUND 


2 f er iis bs we =e : : : MINE PuMPS, SINKING PUMPS, PRESSUR 
sii gp yen tg ee - | = : Se PuMmPs, VACUUM PuMPS, ARTESIAN WELL 


Turn Tables, Testing Machines, = 


Polley, Hangings, Couplings oto. LOWVILLE IRON WORKS CO., “yy 


= INJECTORS FOR ALL CLASSES OF BOILERS, SSS > : MANUFACTURERS OF 


The LONG @& ALLSTATTER CO. Ca Cit] OP)--++++, 











24 IN. X 10 X 12 IN. DUPLEX OUTSIDE PACKED PLUNGER PUMP. Pumps, Power Pumps, Etc.. Etc. 








HAMILTON, OHIO. 
DOUBLE, SINGLE, HORIZONTAL, TWIN, MUL- 
TIPLE AND AUTOMATIC SPACING. 


For Boiler 

Feeding, QR ito. = 

Elevator £3 ; purposes, 
Work, NEF ce 7d me 4 Send for rf 

Pulp Mills, Circular. 


= : > __ . 
JR We FINS 


SSDETROICN CH See 


When buying Zoo/s be 
sure that the name 








L. S. STARRETT, 
ATHOL, MASS. 











is engraved or 
stamped on them. 


STARRETT’S TOOLS ARE WARRANTED. 
SEND FOR CATALOGUE, 








bb + 4+ & & & 4 & 4 4 4 4 4 4 4 4 4 4 by bn be bn bo bn Lr 
vwrvvvvvvvvvvwywervwvevevvvveveveveveyeVTeVyeVe]S 


LATEST IMPROVEMENTS. 


writen I DJUSTABLE HOLDERS a - < NEW STYLE. 
BELT. STEAM AND ELECTRICALLY DRIVEN oA INCANDESCENT LAMPS. wr. : : 


POWER PUNCHES AND SHEARS, | SQN On LAC WORCESTER neers NEW PRIOES, 


> SEND FOR CIRCULARS. r 
DETRICK & HARVEY NUR Se ' . €&> GROWINGRAPIDLYinFAVOR 


MACHINE C0., : 1 x E . The Highest Award at the World's Colus World's Columbian Exposition. 
enatectwrers, ~ s = “tee | a9 | salalenl y 7 ans The most useful ‘tool DIVET RIVETT LATHE 


hop is the 
Galtimore, rite fr’ — a i mo oe —MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 


ee HILL, CLARKE & CO., Selling Agents. 
P LA N F RS. ; Boston, Mass., and Chicago, Ill., U. S. A. 


= | RU - Ss. The Van Norman Universal Bench Lathe. en _& = [LAND Fauna, % ore Ki} 


With attachments, com 
rises in one machine : 
ATHE, eee MIL L ING 


wat ENDS HARDENED: | ES 8 lie ipscllttaiam, WET EMERY GRINDER. 


for all kinds of small fine 


12 inch....$1.00 6 inch. ..$0.: EE oehiil “saa —_ Any amount of water easily applied without the 
: we : : > , 
46... g0 3 6. : Mention AMERICAN MACHINIST. WALTHAM WATCH TOOL CO., niet use of Pump, Hose, Treadles, Cocks, or any of th« 


On receipt of price any time previous to Jan. 1, Springfield, Mass, : govrnizy, 1! objectionable features common in this class of 
1895, we will mail to any address in the U. 8. one or ; S ; Machine. Truing Device, which is inexpensive, 
all of the above rules, we warrant them accurate. es does the work perfectly and quickly. The whole 
Catalogue free. WY, Weal VT al, . =O THOT vied 

is 
Ve 


rig practically as simple as the old-fashioned grind 
STANDARD TOOL CO. 


. f 24 stone trough and much more effective. Send for 
: circular. 
ATHOL, MASS., U.S.A. Micrometer depth gauges, height gauges and in- \: 
MANUFACTURERS OF side calipers. Have you seen our centre indicator? \ 0 ER & he RTON 00 
Wee i ceelacs ' 2 LELAND, FAULCON 0 s 


ECHANICS’ FINE > | 
MECHANICS’ FINE TOOLS, | | 7. SLOCOMB & CO., Providence, R, I. 96 TO 106 BATES STREET, DETROIT, MICH, 


IMPROVED 15-inch HENDEY SHAPER. 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool R G | 
or 1€ or 5 O6 oom or enera This Cut shows how stroke can be Adjusted 
° with Machine in motion by the Micrometer 
Machine Shop Work. Adjustment, fine and delicate. 


The Stroke can be adjusted for Curves with machine in motion. 
The Stroke can be adjusted for Angles with machine in motion. 


The Stroke can be adjusted for Irregular work with machine in 
motion. 

It has Adjustable Table for planing Taper Work. 

The Table can be removed for fastening work to the Apron. 

IMPROVED 15” PILLAR SHAPER. It has a strong, graduated, swivel vise. 


EUROPEAN ACENTS: Quick work, rapid changes, modern ideas. Buy the best. 
Chas. Churchill & Co., L’d, 21 Cross Street, 


Finsbury, Lond 
Schachandt & Schntto, 59 Spandauerstrasse, T H E H E N D EY Mi A C H i NM E C O., 


Berlin. 


Eugen Soller, Basel, Switzerland. Send for Circular, TORRINCTON, CONN. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 







Slow Speed, Medium Speed 
and High Speed at 


Simple, Compound, and Triple Expansion 
r} §=- Engines, High Pressure Boilers, 
}}] Complete Steam Power Plants of 
. Highest Attainable Effi- 
<= ciency, Address 






meee Buckeye Engine Co. 
=z: No. 26 Franklin Ave, 
SALEM, 0. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 00,, 


33d & Walnat Streets, 
Philadelphia. 


245 Lake Street, 
Chicago. 
New York Agency, 18 Vesey St. 


35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GaS, 
PRODUCER GAS, 
), OR GASOLINE. 


COMBINED 
“OTTO" GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
ther Gas Engine doing the same work. 












Every Eugiue Adapted to Heavy 
tested under Continuous Work. 
SUITARLE 


Tubular & Firebox 
\/ BOILERS 


pf on mag foe immedi- 


CHANDLER & TAYLOR co. INDIANAPOLIS, IND 


Y 


manatuity STEAM ENGINES 
. 12 to 100 Horse Power 





THE TAYLOR-RICE ENGINEERING C0., 


SUCCESSORS TO THE 


American Standard = and Tvdl = Wilmington 0.1. 


Adjusatle (= ELL 


Ss inch to 5 inch 


Send for New Pamphlet. 





2 rcAMens 














Ey WATTS. CaMeae ©. 


a 
"MANUFACTURERS | 
__ OF IMPROVED -& 


CORLISS STEAM ENGINES 


CORES VARIETy~ 
1@ FO eS 


TontRAcTs ¢ 
TAKEN FOR LOMPLETE Pry Tee 


“ oe COMPANY, 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H.P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


wate Pe ae r IC 


HIGH PRESSURE BOILERS WESTON ENGINE CO.. 
Julian Schoil & Co.. 126 Liberty St., N. Y. City- 


PAINTED POST, 
AND 
Scranton fel P aly & Mac phine Ty Go., Se “poe Pa- 


GOMPLETE POWER PLANTS Sem earner vs ue 























WwW a 






(Tandem Compound.) 








prince, diay 








THE VERNON 









+) 
. JoorrinateicutonD syracusen.y 3 


wa tiitilith tlle 


” MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for te Lig E on ae 
EVERY SCALE GUARANTEED. SEND 

COFFIN & LEIGHTON, SYRACUSE. "N.Y. 








. ——@ Positive Motion. 
Pon Steel Gearing 
Brass Wheels. 
Absolutely 


§. M. BALZER, 


Manufacturer of Count 
ing and Measuring 
| Machines. 


| 129 Worth Street 








_—____—.@ NEW YORK 





WILL SAVE ITS COST 


IN SIXTY DAYS. 


Automatie Feed, 


Horizontal Stroke, 











29 Broadway, New York. 


THE 0 & C CO. 


703-707 Western Union Bldg., Chicago. 








,\ONOVER’ 


HANDSOME CATALOGUE ON 


JONDENSER 
THE CONOVER MFG.CO. 39 Contianor St.NY. 








The 






HOPTES Live-Steam Feed-Water Puriter 


Guaranteed to Prevent Scale in Boilers. 
Using any kind of water. Hard Sheet Steel Troughs 


Easily Cleaned, 


HOPPES MANUFACTURING Co., 


Send for Catalogue D. SPRINGFIELD, OHIO, 





per cent. 





RADIAL DRILLING AND TAPPING MACHINES. 


UNSOLICITED 


We have just received word from one customer, 
“Your tapping attachment is a saving of over 80 


If you are interested we can do likewise for you. 


» BICKFORD DRILL AND TOOL CO. 


3 Pike Street, Cincinnati, Ohio. 





DRY STEAM. 


ENGINE 
Simpson's Centrifugal 
Steam Separator. 






For Supplying Clean and oy Ste eam 
to Engines, Dry Hous 
Place Separator as ety to engin 
as possible, the steam taking a cay 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe, Steam can enter at 
ence may re ash uire, 
also used in conveying steam long dis 
tances, for Steam Hammers, Dry Hous 
Water Gas Generators rand for all pur: 
poses where Dry Ste vam is necessary. 


KEYSTONE ENGINE & MACHINE WORKS, 





Fifth and Buttonwood Streets, Philadelphia. 
THOMAS HOEY, 147 Sumcer St., EB. Bostcn, Mass., Agent. 


MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 lbs. and 


drills from to 












ASA =. inches diam- 
e A 
REAMER. 7 
<a Runs with Steam 
Will work in any —or— 
position. Compressed Air. 


Maanisstared by 
sseaag Us G-TIMOLAT, 


89 & 91 5, Fifth Ave,, 
NEW YORK 


Revolution Counters, Car Fare Registers, &c. 


Accurate. 








88 Cortlandt Street, New York City. 

OSWEGO, 3 South Canal ascent, i Th. 
i Street, Bos . Mass, 

5 N. ¥. Oliver Street oston, Mass 


518 Arch Street Philadelphia, Pa. 


(INCORPORATED.) 
READING, - - - PA. 


VERTICAL, HORIZONTAL, MARINE and HOISTING 2 
ENCINES and BOILERS. 


Special discounts to Machinists and Dealers. 
_W RITE FOR CATALOGUE AND PRICK ES, 


AMES IRON WORK 


i 4 


















LINE BELT SNGINEERING tt 


NICETOWN, PHILADELPHIA, PA. 


49 DEY STREET, NEW YORK. 








other lubricant. 
Chicago-Link-Belt Machinery Co. 














Power Transmitting Machinery, 


18th St. and Allegheny Ave., Philadelphia, Pa. 


New York Office, = 136 Liberty Street. 





CAN BE APPLIED AND REMOVED IN A FEW 
MINUTES. HAS A GRIP EQUAL TO A 
FORCING FIT. 






PATENT INTERNAL CLAMP COUPLING. 









JUST ISSUED, 


44 
USES OF COMPRESSED AIR, " 
By ADDISON C. RAND. 
134 pages, 94 illustrations, principally from original photographs and drawings. 


This handy volume is the only comprehensive work upon the uses of Compressed Air; it is accurate, 
readably written and beautifully printed upon heavy plz ate bi aper. Price, $1.00, postae paid. Order of 
the publishers, the Republic Press, 14 Lafayette Place, The V an’ Nostrand C 0.;G. P, Putnam’s 
Sons, of N. Y.; Damreil, Upham & Co. (The Oid Corner B« +4 Store), Boston, Mass,; ; Robe tt Clarke & 
Co., dine innati, Ohio; The American News Co., and any book-seller. 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANCERS, Etc. 





Estimates and Plans fur- 
nished for transmitting 
Power by 






Friction Clutch Couplings. ) HORISONTA 
STEAM SIRENS, ~ VERTICAL 


[ WHISTLES]. 


SHAFTINC. 


jend for Catalogue. 








17 Dey St., New York. Also for Erecting same. 
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DARLING, BROWN & SHARPE, = Providence, R. I. 
DRAUGHTSMEN’S PROTRACTOR. 


This Frotractor can be quickly set to any 
angle. It can be used either side up and on 
either of the two straight edges, and it is of ad- 
vantage in dividing a circle, transferring angles 
or laying off a given angle, without resetting, 
on either side of a line. 

It forms a convenient extension to a T- 
square, and frequently takes the places of 45° 


and 60° triangle. 


About One-half Size. 




















Pat. Aug. 2, 1887. 





Vernier reads to five minutes. 


No. 530. Price, $6.50. In 
Morocco Case, $7.75. 


J FIVE MINUTES 








EneGitanpn—BUCK & HICKMAN, 280 Whitec ree t a ad, London, E. , France—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
Ene@tann—CHAS. CHURCHILL & CO., Lt ross St., Fins- France—F. G. KREUTZBERGER, 140 Rue de Nenilly Puteaux 
bury, London, E. C. sparing +) 
G RRMANY—SC HUCH ARDT & SCHUTTE, 59 Spandauerstrasse Cuicaco. ILt.—FRED, A. RICH, 23 So. Canal S 
Berlin, bs ee NEw Yo RK Ciry—F. G. KRETSCHMER, 136 Liberty St., 


Gieemany—G. DIECHM ANY, Ansbacherstr, 5 Berlin, W. 62. Room 503, 


tHE NILES TOOL WORKS 90. 


HAMILTON, OHIO. 


37 in. to 30 ft. Swing. 


IRON AND STEEL-.4 

WORKING «= 
LABOR-SAVING 
MACHINERY. 


NEW YORK, 
PHILADELPHIA, @ 
BOSTON: 



















CHICAGO, 
” PITTSBURGH, 





14 BY 20 FT. BORING A AND D TURNING MILL. 












We claim the follow- 
ing Merits for . 


“© Jenkins Bros’, Valves: 


1, They are Mechanically Made. 4. Nothing but the best Steam Metal is used. 

2. They have Improvemerts that no other valveshave. 5. All parts are Interchangeable. 

bes! 3. The M:tal is in the right place. 6. Every Valve Tested before leaving the manufactcry. 
PHILADEL PHIA. 


JENKINS BROS, PHICAELP 


BEMENT, MILES & CO., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, SHIP 
YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC 


Ss THA Vi HAMMERS, 
Steam and Hydraulic Riveting Machines. 


New York Office, Taylor Building, 39 Cortlandt St. E. H. MUMFORD, Representative. 





NEW YORK, 
CHICAGO. 














Improved methods, lately adopted in our shops, enable us to sell our Planers at much lower prices 


than ever before. <A large stock on hand. 
The CG. A. GRAY CoO., 


CINCINNATI, O., AND 121 LIBERTY STREET, NEW YORK. 





Width of space 


at pitch line 


Drawn 
ANT’s 
APH. 


Gr 
INVOLUTE ovonrace 


» DIAM. PITCH 
2.5133 CIR. PIICH 





EBERHARDT’S ENTIRELY AUTOMATIC GEAR AND RACK CUTTERS, 
CUTS “GEAR AND RACK” TEETH LIKE THIS AND FINER 


THE PRATT & WHITNEY CO., 


HARTFORD, CONN.,U.S.A. 


Manufacture Singlé and Double Head Milling Machines, 
used as Substitutes for Planers for heavy and rapid cutting 
in cast-iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear b’anks. 

Turret Head Machines and Tools for boring and facing 
~ hubs, pulleys and gears; for finishing keys and joints for 
* gas fixtures, air cocks, electric apparatus, and for turning 
forming, and threading irregular pieces of circular cross 
section, in brass, iron and steel. 


New York Warepsioties 136-138 Liberty St. Western Branch: 98 Washington St., Chicago, Ill. 











GOULD & EBERHARDT W. J. R. R. Ave. Green and Bruen Sts., Kewark, N. J. 


THE BILLINGS & SPENCER COMPANY, 
HARTFORD, CONN. 


MANUFACTURERS OF 


Machinists’ Tools Pliers 
Hammers Wrenches 
Ratchet Drills Taps 
Eye ‘Bolts Carbon Tongs 
Gauges Hand Vises 


QUALITY THE BEST 
DROP FORGINGS OF ALL DESCRIPTIONS. 
Chicago Office: 17 S. CANAL STREET, 


England—CHA RLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C, 
France—L. ROFFO, 58 Boulevarde Richard Lensir, Paris. Russia—/]. BLOCK, Moscow, 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


z=) HORIZONTAL 
m BORING MILLS. 


IRON AND BRASS WORKING MACHINE TOOLS, 
SEND FOR ILLUSTRATED CATALOGUE. 


THE HAYDEN & DERBY MFG. CO., 


SOLE MANUFACTURERS 


METROPOLITAN = INVEGTORS. 


AUTOMATIC and 


DOUBLE-TUBE. 
THE MOST RELIABLE 
INJECTORS 
MADE 















































METROPOLITAN 
DOUBLE-TUBE 


BUILT BY 


Fifield Tool Co. 


Awarded the high- 
est reward and m 


LOWELL, MASS. 


PHOTOS, DESCRIPTION AND PRICES ON APPLICATION. 





al for Metropolitan 

SEND FOR Automatic nject- 
CATALOGUE are 8 a 
Doubie Tube Stationary In 

me 893.’’ jectors Metropolitan Double 


Tube Locomotive Injectors, po 4 D. H. Injectors 
OFFICE AND SALESROOMS: 


No. 111 & 113 LIBERTY ST.. NEW YORE. 


Mi 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 


SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO.. 


ROCHESTER, N. Y. 


WYMAN? GORDON J M. ALLEN, PreEsIDEnT. 


Viele WM. Bb. FRANKLIN, Vice-PRESIDENT. 


DROP FORGINGS [im a 
aaa Wrefelel WORKERS’ VISES — F. B. ALLEN, Seconp VickE-PRESIDENT. 
J. B. Prerce, SECRETARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


‘tt le 
ACME BOLT & RIVET HEADERS, Ge 
Aeme Single and Double Automatic Fal fe PAT. DEC. 5, 1882. 
SOLT CUTTERS. | Beara 
Cutting from 1-8 in. to 6 in. diameter. - 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PI PRIGES 


In order to reduce our stock, we offer 16’, 18’, 21 and 24’ engine lathes, 16’, 22’, 
24” and 27” planers, 10", 12” and 15’ speed lathes, 15’ and 20” turret lathes, at a good 
discount from former prices. 

We also have a few 16’ and 18” second-hand engine lathes, in good order, and of 
our own make. 


THE HENDEY MACHINE CO., Torrington, Conn. 


Manufacturer 
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